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An act, known as the Kaufmann Act, was recently passed 
by the New York state legislature which requires all rail- 
roads within the New York City 
The limits to be electrified by January 1, 
Baltimore & Ohio 1926. This act imposes obviously 
Electrification impossible conditions upon the rail- 
roads effected. The Baltimore & 
Ohio has indicated its intention to meet the requirements 
of the act, practically without argument, by announcing 
its decision to electrify its lines on Staten Island beginning 
with the line from St. George to Tottenville and South 
Beach. 

This prompt decision is significant for several reasons. 
It indicates the willingness of the Baltimore & Ohio to 
comply with public demand, it registers assurance in the 
desirability of electric traction for service of this kind, 
and reflects the improved financial condition of the road 
and its faith in the future. The cost of electrifying the 
line from St. George to Tottenville and South Beach calls 
for an expenditure of $6,000,000 and if all of the Balti- 
more & Ohio lines on Staten Island are electrified the cost 
will probably approximate $15,000,000. Major improve- 
ments of this kind can only be made when a railroad is in 
a sound financial condition and when the management is 
convinced that the investment will be a profitable one. 


The lighting of ,classitication yards has recently aroused 
considerable interest. The illumination of such places is 
without doubt one of the most dif- 

Development ficult of lighting problems. The 

of necessity for efficient night operation 

Yard Lighting is daily becoming more urgent, and 

with proper lighting facilities there 
is no reason why night work in classification yards should 
not be carried on with almost, if not quite, the same degree 
of efficiency as in daylight. It is true that there is still 
considerable diversity of opinion as to the most efficient 
method of yard lighting, yet evidence is not lacking to 
show that the subject is receiving the best efforts on the 
part of both manufacturers of lighting units and of rail- 
road men. 

Indications are that the same type of lighting will not 
be suitable, for all kinds of yards and opinions differ 
widely as to just what the best method is. As a matter of 
fact, the best method for one location may not be the best 
for another, and it is these varied conditions that bring 
about differences of opinion. Some yards have been laid 
out wholly with flood lighting equipment and appear to 
give entire satisfaction. On the other hand, some roads 
seem to be very much opposed to flood lighting, claiming 


ts 


that it produces glare. Silhouette lighting in some 
quarters appears to be looked upon with considerable 
tavor. The truth is there is such a variety of factors to 
be considered in planning yard lighting that in reality the 
matter resembles a-complicated mathematical problem in 
which there are too many unknown quantities to arrive at 
an exact solution. ‘The need for adequate lighting in 
yards is pressing and it is highly probable that lighting’ 
systems will be developed in the not distant future which 
will give satisfaction and will meet all the requirements ot 
yards of every kind. 


The year 1924 bids fair to be one of much activity in 
railroad circles so far as the work of electrical engineers 
is concerned. The outstanding fea- 


The Train ture of the electrical program on 
Control many roads is bound to be the in- 
Outlook stallation of train control equipment 


in compliance with the requirements 
of the Interstate Commerce Commission. Even though 
the requirements call for the equipment of but one division 
of each of the 49 larger roads, this will be sufficient to give 
the electrical men much to think about during the next 12 
months. It is not probable that the time for this in- 
stallation will be extended beyond that fixed by the com- 
mission and this means that the year 1924 is certain to be 
one of feverish activity along the lines of adoption and 
installation of train control apparatus and the solution of 
the more or less complex problem of maintenance. 

A number of train control systems have been developed 
and are being tried out. Once a system has been adopted, 
the problem of installation becomes one of routine work. 
The installation probably will not cause any particular 
difficulty, but the question of maintaining this apparatus 
after it has been placed in service is something to which 
the most careful attention will have to be given if it is to 
function as intended. In other words, while the selection 
and installation are important in themselves, the most 
important problem is that of maintaining these new ap- 
pliances after they have been installed. 

The mere fact that the work of looking after the equip- 
ment must be undertaken by three separate departments, 
namely, the signal, the mechanical and the electrical, is 
almost certain to bring about new and perplexing questions 
as to the responsibility of each department. This will be 
emphasized in the event of the failure of the apparatus to 
function during its regular operation. There will be a 
strong incentive to shift the blame of any failure from one 
department to another unless some steps are taken to put 
the supervision of the train control equipment under an 
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authoritative head. At present it seems difficult to see just 
how this co-ordination of the three departments will be 
brought about but the necessity for it is apparent and to 
just the extent that this effort is successful will the main- 
tenance of train control equipment be satisfactory. The 
problem will be eventually solved but it undoubtedly will 
come in for its share of attention during the coming year. 


Progress in the adoption of electric traction on steam 
railroads, suspended during the war and subsequently 
because of post-war conditions, has 
Prospects apparently been resumed. Much 
for progress was made during the year 
Electric Traction 1923. The Virginian reached a de- 
cision to electrify 134 miles of line 
and contracts totaling $15,000,000 have been let for this 
purpose. Work of electrifying the Detroit & Ironton has 
been started and about $1,000,000 worth of equipment has 
been ordered for the electrification of 1314 miles of line. 
This is apparently only the first step in the consummation 
of a much more extensive plan. The recent decision of 
the Baltimore & Ohio to electrify its lines on Staten Island 
is announced elsewhere in this issue. This will involve an 
expenditure of from $6,000,000 to $15,000,000. Work 
on the Illinois Central electrification is in progress. 

Roads already operating electrified sections in this 
country have purchased additional locomotives. This in- 
cludes 12 locomotives for the New Haven, 2 for the 
Baltimore & Ohio, 4 for the Norfolk & Western and 3 for 
the Pennsylvania. These activities indicate that the man- 
agements are convinced of the desirability of using electric 
motive power under favorable conditions and are also an 
indication of the generally improved financial condition 
of the railroads. 

The two large electrical manufacturing companies are 
apparently willing to bury the hatchet in the a. c.-d. c. 
controversy and if railroad activities are not stultified by 
adverse legislation, 1924 should be a greater year than 
1923 for electric traction development. Federal legislators 
may make a political football of the Transportation Act 
during the coming campaign, but the chances are good 
that the bloc methods in Congress will result in preventing 
the passage of much legislation affecting the railroads 
either favorably or adversely. With this assurance, it 
seems safe to say that the condition of arrested develop- 
ment in electric traction activities may be considered a 
thing of the past. 


ooo 


Among other developments of much concern to electrical 
engineers in the months to come is that of electric welding. 
As in the past, it will probably be left 


Electric to the electrical engineer to champion 
Arc the cause of electric welding and see 
Welding that it is used where it should be 


used. The art of welding has been 
slowly but surely increasing in favor and the number of 
applications where it can be successfully and economically 
applied appear to be almost without limit. At present, as 
in the past, its greatest usefulness is found in its adapt- 
ability to the reclamation of worn or broken parts. There 
is, however, an ever-increasing tendency to use welding 
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for construction work. This may mean the building of 
a pulley wheel from sheet metal, putting together odd 
shapes as in car seat frames, the manufacture of tanks, 
or the fabrication of structural steel in building construc- 
tion. Welding in construction, too, has proved an incen- 
tive to ingenious minds. Instead of always using new 
material the scrap pile has been called upon for the manu- 
facture of equipment, such as building poles from scrap 
rail. It is in this direction that welding will probably 
find its greatest increase of usefulness. In this connection, 
it is important to consider recent developments in spot 
welding, resistance welding and automatic electric are 


welding machines. 


The electric welding process is by no means confined to 
ferrous metals. It has been successfully used in welding 
copper to steel without deleterious effect. upon the char- 
acteristics of the steel: This suggests possibilities in the 
welding of bonds which have not as yet been realized. 
One of the most important factors in the consideration of 
electric welding is the economy which attends its use and 
with this feature, railroads must ever be concerned. There 
is little question’ but that 1924 will see a very substantial 
increase in the number of electric welding equipments 
used on steam railroads. 


Problems of suburban coach lighting are often most per- 
plexing; the conditions of this type of service differ so 
widely from that of the long runs that 


Suburban the requirements frequently have to 
Coach be met in quite a different manner 
Lighting from that used on through trains. 


Moreover, the suburban coach light- 
ing problem on different roads may not be the same. In 
suburban service, where stops are frequent, batteries do 
not always get the amount of charging that they should, 
although this difficulty has been overcome successfully on 
some roads by adjusting the regulator devices so that the 
cut-in switches operate at lower speeds. 

On a number of roads head-end lighting systems have 
been installed and appear to give entire satisfaction. There 
can be no question but that head-end lighting, with the 


‘turbo-generator located on the locomotive, requires less 


attention than the more common axle lighting system, 
provided it is practical to adopt a head-end system, but it 
must be remembered that the train operation where head- 
end equipment is used is of a special nature and will not 
be suitable where cars must be used in a variety of services. 
For the simplicity of maintenance, much can be said for 
the turbo-generator lighting, though, on the other hand, 
its simplicity is secured at the cost of inflexibility of equip- 
ment. Trains using the turbo-generator systems must 
always be operated as a unit, since no provision is made on 
any of the cars for storage battery lighting. If conditions 
are such that it is possible always to operate certain cars 
on certain trains each day then head-end lighting may be 
looked upon with favor, but unless this condition is obtain- 
able, the installation of such a system is not practicable. 

Small axle lighting equipments can be obtained which 
will perhaps be more suitable for certain classes of subur- 
ban service. In considering the relative merits of the two 
methods, too much thought cannot be given to the subject, 
and the ultimate decision should only be arrived at after 
every factor has been most carefully weighed. 


A Group of Pullman Electricians, Sunnyside Yards, Pennsylvania Railroad, New York 


How A Car Lighting Man’s Time Is Divided 


_Analysis of Maintenance Work in Large Terminal Yard Throws 
Light Upon a Most Important Problem 


By C. E. Foutz 


VERY foreman-electrician, electrical supervisor or 
inspector, at some time or other, is confronted with 
the disagreeable task of explaining to the super- 

intendent or another official why it takes so-and-so many 
men to run a yard. All kinds of figures are given, so 
many minutes here, and so many minutes per car there, 
until after it is all estimated he usually finds that every- 
body questions his figures and it all has to be done over 
again. Then, too, resultant changes having to bear the 
approval of an official who usually is not familiar with the 
details of the work, tend to create more arguments and it 
seems an almost endless job. 

The factors that govern these changes are many and 
variable. For instance, the steady application of new and 
more up to date equipment, both for replacing discarded 
equipments and on new cars, is of great importance to- 
ward reducing the amount of time allowed for yard re- 
pairs; the almost impossible task of trying to keep the 
ranks filled with well trained and skilled employees con- 
stantly affects the length of time required to perform dif- 
ferent classes of repairs and, the flood of green men such 
as occurred during the war and following the labor strike 
in 1922 makes it a seemingly endless task of breaking 
in new men and building up organizations. This, together 
with many other similar conditions requires a constant 
changing of organizations employed in this work in order 
to operate most efficiently. 

_ To arrive at some definite figure regarding a car-light- 
ing man’s time, the Pullman company undertook to analyze 
this feature of its maintaince work in one of its largest 
yards—the Sunnyside yards of the Pennsylvania Railroad 


in Long Island City, New York—just prior to the labor 
strike previously referred to. At this time and at this 
place conditions were nearest to the ideal and most favor- 
able for determining an average figure applicable to the 
larger class of yards. 

The task was accomplished only after an exhaustive 
effort to conduct an eight day check on the working time 
of each employee engaged in this work. From the data 
collected, averages were computed on the several bases 
as will be seen later. 

It will be necessary, however, to give a brief description 
of this yard and its organization to aid the reader in 
understanding more clearly the results. 

This organization consists of, nine machine men whose 
duties are confined to the daily running repairs and in- 
spection of the axle generators, suspensions, axle pulleys, 
belts and regulators; six inside men who give the same 
attention to the interior wiring and fixtures of the elec- 
tric lighting and call bell systems of the cars; two incom- 
ing testers who make a voltage test on all cars upon their 
arrival in the yard; two station duty men who make an 
outgoing inspection of all cars departing from the Penna. 
station; two special duty men who act as gang-leaders in 
the yard; two shop men who make the repairs to parts 
taken to the shop for that purpose ; nine overhauling men 
who make the periodical overhaulings of the equipments 
and seven battery men who exchange, repair and flush 
batteries periodically, making a total of thirty-nine em- 
ployees in the organization. This excludes, however, 
three relief men and two laborers whose time does not 
affect the total for the main organization. The unit is 
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entirely supervised by one assistant general yard foreman. 

This unit, with the exception of armature winding and 
battery washing, handles the entire maintainance of the 
carlighting equipment on all Pullman cars operated out of 
this district. 


During the test the average daily departures of cars 
from the yards were approximately 280 axle lighted 
cars. At present this figure is approximately 310 cars 
daily. 

The main yard, being one of the most up to date yards 
of its size, consists of forty storage tracks with a total 
normal capacity of 475 cars. Were all of these tracks 
filled to their normal capacity one would be required to 
walk 1.18 miles to start from the yard building at one 
corner and walk completely around the group of cars 
proper. 

It is hoped that this information will furnish to the 
reader an idea of the amount of time consumed by the 
employees in going to and from cars lecated in various 
parts of the yard and on which their actual work is done. 


The total time consumption is divided under the follow- 
ing headings. “Common loss” including 20 minutes for 
lunch, 5 minutes checking in and out at the change of 
shifts and 5 minutes to and from the cars in the yard 
(4 times daily). “Allowance between trains” represent- 
ing the time consumed in passing from one train to an- 
other. “Storeroom trips” representing the time con- 
sumed in going to and from the storeroom after ma- 
terial (10 minutes per trip), “At storeroom” the time 
consumed in waiting at the storeroom for material. “Blue 
flags” that time required for the placing and removal of 
blue flags, especially applicable to machine men, approx- 
imately 8 minutes per train. “Unaccounted for” repre- 
sents that time consumed other than on the cars and for 
which no special provision has been made: ‘Time on 
cars” representing the time actually consumed in repair 
work on the cars proper. “Total” is the total for all posi- 
tions. 


The following table contains the figures on the items 
described above aud represents averages compiled from 


the individual checkings and observations made on each. 


employee. 
Is 
z ‘$ 
n 1 

ie beget ieee elt |: 

<" Oo on mW = = E 

a & Az! qd = S nay = 

2 © =I IS} pe a a 5 

O ~ io) 3 15) a ba) 2 3 eS 

Soa ea ae LS aes 6 5 

Scat Biches? bo) whe len I) 69 a Ay 
Positions ease noe 9 6 2 2 2 1 2 3 27 
Employees 5.5.04. 9 6 2 2 2 2 9 i 39 
Common loss ...... 50 50 50 40 50402650050 380 
Between LEAINS ere 0 e004. O7 m9 5) 45 621 
Storeroom trips.... 30 20 x 20 8610 15 10 105 
At storerocm...... 13 12 oS 6 11 10 §2 
Blue hfagsi eee 67 at : Air aa ae 67 
Unaccounted for... .. 34 35 43 4 116 

Peotal eae ed 200. 166 254 247 196 CHIE SSMS)” GENS) “ah ei 

Per cent loss...... ai Sagas eso oul ag aig Bou Were coe 
Time on cars...... 280 314 226 233 284 440 360 361 2,499-65% 


(On a per man per day basis we have 


SPFAINS) Acne the 8 10 26 37 19 
Cars gto eerste s inghaledeqanetacetataks 31 44 126 140 95 
Trips to. storercom....... 3 Zz a 4 1 
ime per vcatacah. een eee 8.86 7 ule 7 1.6 2.6 


Note—All computations are made in minutes per man per day. 


To simplify the figures decimals have been omitted. 
Computing the same data on a basis of comparison be- 
tween the total amount of time actually consumed on the 
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cars and that consumed otherwise, for the respective posi- 


tions we find the following: 
Other than 


Distribution On cars on cars 
INime machine? mens... 1tsieia ores 2,520 1,800 
Six \fflside’ amen. 2 <.o8 sites erereieleiee 1,884 996 
Two incoming testers.......... 452 508 
Two station duty men.......... 466 494 
Two special duty men......... 568 392 
Tawov Shop Men Jhiusisatsieinele eyercy 880 80 
Nine overhauling men......... 3,249 1,071 
Seven battery metss..0meie  < 2,527 833 

Total. Ghia .ccssiste ott estebetetooens 12,546—(209.1 hrs.) 6,174—(102.9 hrs.) 

Per. Cent’="\2 apscceinoeetn es 67% % 


The foregoing represents the distribution of the total 
hours (312) for the entire unit of 39 employees, eight 
hours per day per man. 

Of these results the first twenty-one employees repre- 
sent the amount of time consumed in making the daily 
running repairs to the equipments and is chargeable 
against “electric lighting accounts.” The time of the re- 
maining 18 employees represents that consumed in mak- 
ing the periodical inspections and repairs such as over- 
hauling, battery flushing, etc., and which is charged 
against “car accounts.” 


Electric 
lighting account Car account 

Distribution —- 
Nine’ machine ment ..ceece eee 2,520 1,800 : Sate 
Six) inside: men's ya.cenmeeeei nine 1,884 996 
Two inccming testers.. 452 508 gan 
Two staticn duty men.... 466 494 ashe 
Two special duty men... 568 392 Dae ava 
cLWO Shop) Mei. waneereeeneys on: GE va 880 80 
Nine overhauling men........... ei tr istnon 3,249 1,071 
Seven battery men......... a0. 23527 833 

Total ~...< cc steaketenee ote taeene 5,890 4,190 6,656 1,984 

Per Cent sce oeeee tener 31.5% 22.4% 35.5% 10.6% 


One of the most interesting features of this test is to 
learn just how much time per day each car receives in 
the maintenance of daily running repairs. This is shown 
in the following: 


Other than 

Distribution On car on car Total 
Machine men. .p ee eee 8.86 6.35 ASs2u 
Inside. men) «emer nee Te 3.78 10.78 
Incoming testers ......... 1.78 2.02 3.80 
Dtation .7.. «,esesne meee 1.66 1.74 3.4 
Special duty \ i. ¢oeeneeeee 2.6 2.06 4.66 

otal 3:2. Soak eee 21.90 15.95 37.85 37.85 
(These figures are computed on an allowance of total time 

per car per day basis. On an average cf 280 cars per day): 
Shop | es eestor sleet ola Oot ticles =. oes ee 3.53 
Overhauling \.:..cjceereeePeeetren trian tis losieuie ace ae 15.4 
Battery’... 2 c's.s sonectece eee oe coarse ale mca te 11.97 

Total minutes per day for periodical maintenance work.... 30.90 30.90 

Total minutesyperlcarmpermdayen se inna 68.75 


To further furnish the reader with a clearer conception 
of the amount of work accomplished on the foregoing 
basis of time distribution some of the principal items of 
repairs made during the year of 1921 will be given. 

These are as follows: 2,120 cases of battery trouble 
repaired; 1,932 equipments overhauled; 4,111 batteries 
flushed ; 3,640 cars charged in the yard 309 sets of bat- 
teries exchanged; 590 armatures exchanged (excluding 
overhaulings) ; 372 armatures repaired locally ; 4,285 gen- 
erator belts applied; 45,215 burnt out lamps renewed. 

These observations were taken of the organization 
exactly as it was functioning at that time to insure true 
results, as near as possible. 

No attempt will be made to draw any definite con- 
clusions from the foregoing in so far as it was intended to 
be used as a foundation upon which future improvements 
could be made. There are, however, a number of interest- 
ing features in connection with the test, the principal ones 
being the amount of time spent other than on the cars; the 
amount of time that each car receives daily ; general scope 
of the repair work carried on and how the total time is 


distributed, and it is hoped that many improvements can 
be made in the future. | 


Locomotive Passing, Over Clear Ramp 


Train Control in Service on the Rock Island 


First Installation to Be Officially Inspected by the 
I. C. C. Under the Order 


HE Chicago, Rock Island & Pacific, in compliance 

with the Interstate Commerce Commission’s Order 

No. 13,413, has installed automatic train control on 
165 miles of its double track main line between Blue Is- 
land (Chicago), Ill., and Rock Island. The automatic 
train control system of the Regan Safety Devices Com- 
pany, Inc., as used on this installation, is the intermittent 
ramp contact type, with speed control. The roadside 
equipment consisting of the ramp and circuits connect- 
ing the train control and automatic (visual) signal sys- 
tem, was completed on November 1. There are 89 road 
engines assigned regularly to the Illinois division, of 
which 38 are for passenger and the rest for freight ser- 
vice. 

An official inspection of this train control installation 
was made by W. H. Harland, chief of the division of 
signals and train control of the I. C. C., and his staff, 
during the latter part of November and it was pro- 
nounced complete and in full compliance with the require- 
ments of the commission, as was announced by the rail- 
road on December 4. Therefore, the Rock Island is the 
first road to receive an official inspection and approval of 
an automatic train control installation on a full engine 
district, as specified in the order. 


Record of Tests Made 


The inspection and test of the roadside apparatus was 
made by parties, each consisting of two inspectors of the 
Interstate Commerce Commission, accompanied by rep- 
resentatives from the Rock Island and the Regan Com- 
pany. One of these parties started from Blue Island on 
November 19, and one from Rock Island on November 
20. The inspection and test at each location consisted 
of measurements of gage and height of ramps, check of 
‘potential and polarity, and a general-examination of the 


. with the plans. 


construction at each location. A check was also made of 
switch protection, overlaps, grade, etc. All ramp loca- 
tions throughout the installation were examined in detail 
by the government inspectors. 

An inspection and test was made of each equipped 
locomotive to determine the integrity of the apparatus, in- 
cluding operation under the several conditions of train 
control, such as unlimited speed, limited speed and stop, 
with tests of the integrity of the circuits, grounds, eleva- 
tion and gage of shoe mechanism, etc., including the seals 
applied to the air cocks. These tests were also to de- 
termine whether the installation was made in accordance 
Observations of the automatic train con- 
trol apparatus in regular train service were made, with a 
record of date, engine number, train number, signal indi- 
cations, speed of train, reduction in pounds of brake pipe 
pressure, and whether the apparatus operated as intended. 

At the request of the Interstate Commerce Commis- 
sion a special train was run from Blue Island on Novem- 
ber 30, for the purpose of demonstrating the flexibility of 
the system. The train consisted of engine 1328 with five 
cars, including a business car which was fitted with a 
speed recorder and train-line gages. Tests were made 
at unlimited speed, at prescribed medium speed and at 
stop, corresponding to the signal indications—Proceed 
Proceed with Caution, and Stop. The purpose of these 
tests was to demonstrate that the apparatus operated as 
intended and at the prescribed speeds at which it was set. 
On the return trip the train was operated with the loco- 
motive running backwards and the various indications 
were received the same as when the locomotive was run- 
ning forward. 


Territory Included and Traffic Handled 


Blue Island, Ill., is 15.7 miles from the La Salle street 
station, Chicago, and is considered as the end of the 
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Chicago terminal district, as the majority of the suburban 
trains from the city terminate at Blue Island, The pass- 
enger traffic on the Illinois division is broken up at Joliet, 
which is ‘24.5 miles west of Blue Island and at Bureau, 
Ill., which is 98 miles west of Blue Island. In addition 
to the through trains there are eight suburban trains each 
way between Joliet and Chicago, Bureau is the junction 
with a branch to Peoria, Ill., and three passenger trains 
each way are run between this point and Chicago. There- 
fore a summary of the passenger train movements is as 
follows: Blue Island to Joliet, 18 passenger trains each 
way, Joliet to Bureau 10 passenger trains each way, 
Bureau to Rock Island, 7 passenger trains each way. 
The Rocky Mountain Limited, train No. 7, westbound, 
traverses the 165 miles of train control territory in 3 hr. 
40 min., at an average scheduled speed of 43.5 m.p.h. 
One of the Joliet suburban trains runs at an average 
speed of 40.2 m.p.h. 

For the six months’ period from June to November, 
1923, inclusive, there was an average of 13 eastbound 
and 12 westbound freight trains on the Illinois division 
for each 24-hr, period. The freight train speeds average 
between 13.1 m.p.h. and 17 mp.h. The ruling grade of 
0.62 per cent for approximately six miles east of Joliet 
limits the eastbound tonnage of the larger freight en- 
gines to 3,370 tons as an adjusted rating between Morris, 
Ill., and Blue Island. At Tiskilwa, nine miles west of 
Bureau, the line leaves the Illinois river valley and climbs 
154 ft. within a distance of 14 miles, with a maximum 
westbound grade of 0.6 per cent. This ruling grade es- 
tablishes an adjusted rating, westbound, of 3,470 tons 
between Bureau and Sheffield, requiring additional train 
movements between these points. 


Automatic Control as Connected With the Signaling. 


In addition to the complete system of three-position 
automatic block signals in the train control territory the 
signaling includes two electric interlocking plants, one 
electro-mechanical and three mechanical interlockings, 
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all of which are equipped with modern electric track-cir- 
cuit locking. A contact ramp 80 ft. long is located ap- 
proximately 65 ft. from each automatic and each home in- 
terlocking signal. The present installation includes 240 


ramp locations, eight of which are intermediate ramps 
(which are described below) and two clearing ramps. 
The average distance between signals is 1.4 mi., the 
shortest block being 3,000 ft. and the longest block be- 
ing 2.5 mi, 

As the ramps are located close to the signals it was 


Rocky Mountain Limited Westbound in Train Control Territory 


necessary to extend the line control circuit of each signal 
to give overlap protection into the next block. That is, 
a signal will now remain at stop until a train has passed 
through the block also proceeded into the next block the 
distance of the overlap. It is intended that these over- 
laps shall provide protection for “train stopping dis- 
tance” with the service application of the brakes at the 
speed regulated by the train control apparatus, taking 
into consideration the gradient. The term “stopping dis- 


S 


Ramps Are 80 ft. Long and ‘Located Approximately 65 ft. from the Signal 
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~ tance,” as heré used, is therefore somewhat different from 
the term “braking distance’ which is required to stop a 
train at maximum speed. 

Generally the overlaps were provided by changing the 


wiring of the signal system so as to include the first track. 


section of the next block, although at some locations new 
track sections were required. The longest overlap in 
automatic territory is on a 0.41 per cent ascending grade 
and is 3,400 ft. long and the minimum is 1,375 ft. long 
on a 0.4 per cent ascending grade. At the interlocking 
plants there are no overlaps. However, approaching an 
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though as a.c. power is available at Joliet, storage bat- 
teries on a.c. floating charge are used there. The feed 
circuit for the ramp is carried through a contact on the 
line relay and through circuit contacts on the signal 
mechanism ; and the other side of the battery is connected 
to the rail. The circuit is completed so as to draw cur- 
rent only when a locomotive shoe passes over the ramp. 
A contact device is provided at the ramp for the pur- 
pose of checking the position of the ramp. If the ramp 
should be knocked out of line 54 in. the control circuit of 
the signal in the rear is opened, causing the signal to go 
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Showing Application of the Regan Apparatus to a Typical Locomotive 


interlocking, an intermediate ramp is located between the 
distant signal and the home signal in order to obviate the 
overlapping of the distant signal within the home signal 
limits. At one interlocking, the ramp is 1,100 ft. from 
the home signal on a 0.4 per cent ascending grade. This 
is at a point where permanent speed restrictions are in 
effect. The maximum is 1,300 ft. on a 0.03 per cent as- 
cending grade. 
Ramp Circuits 

A 1C-volt battery is used with each ramp. At most of 

the locations this is a 16-cell caustic soda battery, al- 


FORM M. P. 36 


Vaive 


1. TO CUT DEVICE OUT OF SERVICE: Close cock 1 so that handle is in line with 
pipe and open cock 2 on bypass so that handle is crosswise with pipe. In case of heavy 
leak of’air at shoe box also close cock 3 so that handle is in line with pipe. 

2. TO PLACE DEVICE IN SERVICE: Open cocks 1 and 3 so that handle is cross- 
wise with pipe and close cock 2 on bypass so that handle is in line with pipe. 

3. DOUBLE HEADING: When double heading, on rear engine 
Raise shoe stem 5 to full height; pull out locking pin 4, give it one-quarter turn and see 
that it has entered the slot full length. 

4, OPERATION: 

(a) The train control apparatus does not interfere with the proper observance of rules 
governing air brake operation. ' 

(b) CAUTION SIGNAL will enforce speed throughout the block not to exceed 40 
miles per hour for passenger trains and 30 miles per hour for freight trains. To avoid 
unnecessary application of the brakes, speeds should be maintained below these limits. 


(c) STOP SIGNAL: 


At a stop block, ramp push button number 8 on tank must be 


to stop; and consequently placing the ramp at that signal 
in a condition to stop trains. 


Train Control Equipment on the Locomotive 


The engine equipment consists primarily of a contact 
shoe, an electro-pneumatic graduated valve, a speed con- 
troller, an indication selector and a storage battery. 
Stated briefly, the system functions as follows: The shoe, 
in riding up a ramp, opens an air port, operating the 
graduated valve, unless this valve is held closed by an 
electric circuit that is ,controlled indirectly by energy 


ROCK ISLAND LINES 


INSTRUCTION CARD 


REGAN AUTOMATIC TRAIN CONTROL 


—Light 6 Button 8 


Push button in cab 


Release Buitch 
In Uab 


pushed in before shoe engages ramp, and held in so long as shoe is on ramp. If stopped 


with shoe on ramp, button 8 must be pushed in and held in until shoe is off ramp. 

(d) -A stop signal will enforce speed not to exceed 15 miles per hour throughout the 
block for both passenger and freight trains. To avoid unnecessary application of the 
brakes, a speed should be maintained below that limit. 

(e) RELEASE SWITCH IN CAB: Whenever device makes brake pipe reduction, 
place brake valve: in lap position until train is running below prescribed speed; then 
when indicator light 6 is displayed, push the button 7 which will extinguish the light, 
and proceed to follow prescribed rules of proper air brake operation as though you had 
made the application yourself. 

(f) IN CASE OF IMPROPER OPERATION:. Should the device improperly apply 
the brakes, it must not be cut out of service until the ramp next ahead has been passed. 
The only exception to this rule will be permitted when, with the train at stop, it is impossi- ( 
ble to release the brakes after pushing button 7. 

(g) Report any improper working of the device to the Train Dispatcher and on wock 
report. 


The Instruction Card Placed in the Locomotive for the Guidance of the Engineman 


Sa 
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from the ramp itself. The ramp circuit from the shoe is 
carried to an indication selector, which in turn controls 
the circuit which operates the graduated pneumatic valve. 

While traveling between the ramp locations the indi- 
cation selector is held in the last operating position by the 
local engine circuit, which is supplied with energy from 
a storage battery on the locomotive. At a signal indi- 
cating “proceed” the ramp supplies positive current con- 
sistent with that indication and no further action takes 
place until the next ramp is encountered. At a signal in- 
dicating “caution,” negative current is supplied to the 
shoe, thus bringing into play the speed control features. 

The medium speed for passenger trains is 35 m.p.h. 
and for freight trains 25 m.p.h. Trains are expected to 
enter a caution block at a rate below the prescribed rate. 
If this rate is in excess of the medium speed requirement 
then the brakes will be applied automatically, but after 
the speed has been reduced to a point below the medium 
speed, the brakes may be released and, if the engineman 
is alert, the train may be made to proceed through the 
block at or below this speed without a stop. 

In case the train operates in a “caution” block to a 
speed above a medium speed requirement, then an auto- 
matic application of the brakes will take place. The en- 
gineman must then acknowledge the speed restrictive con- 
dition and release the brakes, after the speed has been 
reduced to a point below the prescribed medium speed, to 
allow the train to proceed under the restrictive speed; 
otherwise the train will be brought to a stop. 

At a signal indicating “stop” the ramp is de-energized ; 
hence, as there is no current for the shoe to pick up, it 
functions to cause the air pressure to be reduced in the 
train line to give a service application of the brakes. Upon 
encountering this stop indication the engineman may pro- 
ceed through the block at a speed not to exceed 15 m.p.h. 
provided he acknowledges the condition. The system 1s 
‘designed not to require stopping at the signals indicating 
“stop” for those roads who may so elect to use the equip- 
ment, 

Complete instructions for the government of engine- 
men concerning the train control operation are printed 


on a card as shown in the illustration and such a card is - 


ramed and mounted in each engine cab. 


Rock Island Train Control Installation 
Approved 


HE Interstate Commerce Commission on Decem- 
ber 17 issued an order approving the installation of 
the automatic train control device of the Regan Safety 
Devices Company, Inc., on the Chicago, Rock Island & 
Pacific, Illinois division, between Blue Island, IIl., and 
Rock Island, Ill., 165.4 miles, double track, except for 
certain suggested changes concerning the signal system 
upon which the train control device is superimposed. As 
a result of inspection and test the commission finds that 
the device itself as installed meets all the requirements 
of the commission’s specifications as contained in the or- 
der directed to 49 railroads on June 13, 1922. This is 
the first installation on one of the roads named in that 
order to be approved by the commission. The order es- 
tablishes certain requirements as to inspection, tests and 
maintenance and the railroad company will be expected 
promptly to carry into effect the recommendations made 
with respect to the signal system. 
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The report, which is by Division 1, Commissioners Mc- 
Chord, Esch and McManamy, says: 

The installation consists of an automatic train-control 
device of the intermittent electrical contact type. This 
device was first placed in service in March, 1920, on the 
Rock Isiand, between Blue Island and Joliet, Ill., a dis- 
tance of 22.6 miles of double track road. The installa- 
tion consisted of 20 equipped locomotives with 34 road- 
side ramps operating in connection with 32 automatic 
signals. From May, 1921, to March, 1922, this installa- 
tion was under continuous observation by our bureau 
of safety and the American Railway Association. 

Under date of February 24, 1922, we were advised by 
the Rock Island that the device had been in service be- 
tween Blue Island and Joliet, Ill., for about two years 
and had done what its owners claimed for it, and that, 
at a meeting of the directors on February 21, 1922, the 
officers of the road recommended and the board of direc- 
tors authorized and directed, upon approval by us of plans 
and specifications thereof, the extension of the automatic 
train-control iristallation from Joliet to Rock Island. 

Under date of May 4, 1922, the Rock Island advised 
us that it was ready to install automatic train-control on 
its Illinois division between Joliet and Rock Island and 
transmitted in duplicate plans of the signal system in op- 
eration on this division, together with plans of the en- 
gine and circuits of the automatic train-control device 
of the Regan Safety Devices Company, Inc., and other 
information pertaining to the extension of the installa- 
tion from Joliet to Rock Island with the request that the 
plans and information furnished be approved. 

Under date of May 10, 1922, the commission approved 
the extension of this train-control system to Rock Island, 
a distance of 142 miles of double track. The installation 
was completed and placed in service on November 1, 
1923, thus making a continuous installation between Blue 
Island and Rock Island, a distance of 165.4 miles of road, 
or 330.8 miles of track. 

The roadside apparatus consists of a ramp located at 
each signal with the necessary wiring for connecting the 
train-control system with the automatic signal system; 
each ramp is provided with a ramp displacement device 
through which is carried the control wire for the next 
signal in the rear in such a manner that any displacement 
of a ramp is~intended to open the circuit and cause the 
signal in the rear to assume the stop position. 

The locomotive apparatus consists of the following: 

1. A speed circuit controller of the centrifugal type 
the electrical contacts of which are set for speeds in ac- 
cordance with the railroad company’s requirements. 

Z. An electro-pneumatic brake valve with exhaust 
control valve and air capacity chamber which is inter- 
posed directly in the air supply line between main reser- 
voir and the engineman’s brake valve. It is also provided 
with a connection to the brake pipe. When the electro- 
magnet of this device is energized that part of the valve 
controlling the brakepipe vent is closed and the part con- 
trolling the main reservoir pressure is open and main 
reservoir pressure is free to flow to the engineman’s 
brake valve in the usual manner. When an automatic 
application is made the electro-magnet is de-energized, and 
main reservoir supply to brake valve is cut off to prevent 
releasing the brakes, and the brake pipe air vented to at- 
mosphere via the exhaust control valve. } 

The exhaust control valve is so designed and constructed 
as to permit a 30 per cent reduction of the initial brake 
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pipe pressure, after which it automatically closes the brake 
pipe vent thus preventing the exhausting of the entire 
brake pipe system while providing for a service applica- 
tion of the brakes. In case it is desired to cut the train 
control out of service, by-pass air connections are pro- 
vided, controlled by angle cocks normally sealed. 

3. An electro-magnetic release switch and light indi- 
cator. The function of the indicator is to advise the en- 
gineman, after an auttomatic application of the brakes, 
when the speed of his train has been reduced to the en- 
forced lower rate of speed, after which he may, by first 
operating the release switch, then release the brakes in 
the regular manner. The release switch is constructed so 
that it cannot be held closed, and its operation prior to 
reducing the speed of the train to the point where the 
indicator will be lighted will not effect a release of the 
brakes. 

4. A push button known as the “stop ramp button.” 
This must be operated in order to avoid an automatic 
brake application while going over a de-energized ramp, 
when passing a stop signal to enter a danger block at or 
below prescribed low speed. Exceeding the low speed 
limit will cause the brakes to be applied at any time in a 

danger block irrespective of the forestalling feature. 

' 5. A shoe mechanism, on the right hand side of the 
locomotive for forward running, and on the left hand side 
' for backward running, This shoe apparatus consists of 
a shoe stem and a circuit controller. The contacts of the 
circuit controller operate with the shoe stem and are 
closed with the shoe down and open with the shoe up, 
thus selecting between locomotive and roadside energy, 
but overlapping in their movement sufficiently to avoid 


breaking the indication selector circuit. .The shoe stem 


is held down in position for contact with the ramp by 
means of air pressure. The shoe stem is drilled through- 
out its length so as to insure an application of the brakes 
in case it is broken off in service. 

At a clear signal—The shoe receives energy from the 
ramp to cause a clear or proceed indication to be trans- 
mitted to the engine apparatus, and this indication is 
maintained until the shoe engages the next ramp. 

At a caution signal—When the shoe engages the ramp 
energy of a different polarity actuates the engine appa- 
ratus to the caution position; and this indication is main- 
tained throughout the caution block, andthe speed cir- 
cuit controller is automatically connected into the engine 
circuit in such a manner that it will operate an automatic 
service application of the brakes if the train exceeds the 
prescribed medium speed. When the speed has been re- 
duced to the point at which the controller is set it oper- 
ates to close a circuit to light the cab indicator, thus no- 
tifying the engineman that he may take the proper action 
to release the brakes. Should he for any reason be in- 
capacitated, or fail to take advantage of this opportunity, 
the brakes would continue to apply and stop the train. 

At a stop signal——The shoe receives no energy from 
the ramp and the engine circuit is opened, thus causing 
an automatic application of the brakes. However, a stop 
signal may be passed and the train enter the danger 
block without receiving a brake application if two req- 
uisites are complied with, namely, “stop ramp button” 
must be held closed while the shoe engages the stop 
ramp, and the train must be operating at, or below the 
prescribed low speed. The train may then proceed and 
is automatically restricted throughout the danger block to 
the low speed limit the brakes “applying automatically 
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whenever the train exceeds that speed. After each auto- 
matic application of the brakes the cab indicator will 
light when the speed has been reduced sufficiently for 
the engineman to effect a release; if no action is taken 
the brakes will continue to apply and stop the train. 

Our order in Automatic Train-Control Devices supra, 
provides : 

“That each installation made pursuant to this order 
shall, when completed, be subject to inspection by and 
the approval of the Commission or any division thereof 
to which the matter may be referred.” 

This device has heretofore had the commission’s ap- 
provai. Therefore, the purpose of this inspection and 
test was to determine if the installation was made in ac- 
cordance with the plans furnished and the specifications 
and requirements of our order. As a result of this in- 
spection and test it has been found that the device itself 
as installed meets all the requirements of the commission’s 
specifications and order in Automatic Train Control De- 
vices supra and its installation is, therefore, approved, ex- 
cept as hereinafter indicated. 

The Rock Island will be expected to comply at once, 
with the following requirements as to inspection, tests 
and maintenance. (1) To insure the proper and safe op- 
eration of the locomotive apparatus, arrangements should 
be made by the railroad for a careful inspection and tests 
of the train control equipment by skilled employees on the 
arrival of all locomotives at a terminal or roundhouse. 
This inspection and tests should include all parts of the 
apparatus; all sealed air cocks should be inspected to see 
that the seals are unbroken and that the apparatus is 
properly cut in service before leaving. A daily report 
as to the conditions of the apparatus should be made on 
a form especially provided for that purpose and forwarded 
ed by the inspectors to the proper’authority. (2) The 
roadside apparatus should be frequently inspected and 
tested for crosses, grounds, and polarity, the alignment of 
tramps and the proper adjustment of the displacement 
detector and a report made on a form provided for that 
purpose and forwarded by the inspectors to the proper 
authority. (3) A form should be provided for the en- 
gineman on which to report all failures of the apparatus 
or any irregularities in the operation of the device. (4) 
The shoe housing and other accessible parts of the ap- 
paratus should be padlocked or sealed. 

Certain situations were noted which, in our opinion, 
should be corrected by the railroad company as a pre- 
cautionary meaure in order to secure a greater degree of 
safety and to prevent a possible failure properly to. protect 
train operations, in so far as it concerns the signal sys- 
tem upon which this train control device is superimposed. 
In the following specific respects the railroad should 
promptly take the necessary action to carry into effect the 
recommendations made: 

(1) Location of clearing ramp when leaving train- 
control territory at signal 162 should be changed so as to 
provide protection for a train standing in the overlap of 
signal. 170. 

(2) All cross-over switches between main tracks and 
sidings should, when used, be so arranged as to give 
maximum protection to main track traffic, through the 
proper signal indication. 1 

(3) All movements leading to main tracks should be 
protected through the signal system. 

(4) Movements by signal indication through all in- 
terlocking should be at low speed except that where a 
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more favorable indication is desired full train control 
protection should be provided through the signal system. 
The train control ramp indication should be made to con- 
form to the signal indication, opposing signals should 
not be cleared simultaneously. 

(5) Some of the signal overlaps, in our opinion, are 
not of sufficient length to provide braking distance at the 
present medium speed. | 

(6) The medium speed of 37 miles per hour for pas- 
senger trains is, in any event, considered too high and a 
lower speed is recommended. 

(7) Protection should be provided against a train on 
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siding, following a train on the main track, without re- 
striction as to speed. 

(8) Sign boards should be placed to indicate the be- 
ginning and ending of automatic train-control territory. 

While these recommendations do not reflect upon the 
train-control device itself, we feel that as a matter of 
caution the carrier’s attention should be called to them 
and it should comply. therewith in order that the greatest 
degree of safety may be insured. The attention of the 
Rock Island has been called to these matters and they in- 
dicated their willingness to comply with our recommen- 
dations in reference thereto. 


Electrical Repair Work on the Grand Trunk 


Good Facilities and Systematic Procedure Important Factors 
in Keeping Down Maintenance Costs 


N the shops of the Grand Trunk Western Railway Co., 
at Battle Creek, Mich., the electrical department has 
put into service-a number of interesting practices which 

make for speed and thorough handling of all electrical re- 
pairs. One of the most important factors in facilitating 
electrical repair work is a system of keeping track of 
various armatures as they pass through the shop from the 


Fig. 1—The Rack Upon Which Armatures Are Placed When Sent 
in From the Road for Repair 


time they are first received until they are ready for ship- 
ment. In Fig. 1 may be seen a rack or frame built up 
of pieces of angle iron welded together. Arms extend 
outward on either side of this frame and these arms are 
used to support the armatures as shown in the illustration. 
When the carlighting armature is received for repair, it 


is taken from the box and a tag made out for this par- 
ticular armature. This tag contains all of the informa- 
tion connected with this armature, such as the number of 
the armature, requisition number, car from which it was 
taken and when it was received. This tag is then put 
on the first hook at the top left hand corner of the rack. 
Each time the armature is moved, the card is moved 
over to the proper hook to indicate at all times just what 
the progress of the work is for that particular armature. 
When the work has all been completed, tag is filled out 
with the material used and the time required to do the re- 
pair work. The date on which it was shipped is also 
recorded and finally this tag is put on file in the chief 
electrician’s office. The designation of the hooks along 
the top of the rack are shown in Fig, 2. 

In testing armatures which are largely of the Stone 
Franklin make, the armature is placed in the housing of 
the testing rack dynamo shown in Fig. 3 and run over a 
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Fig. 2—Arrangement of Hooks on Armature Receiving Rack 


half day with a load of 50 amperes. On this testing rack, 
any speed can be had that is desired. The motor which 
operates the armature under test is a Western Electric 
74 hp. machine. A Cutler-Hammer controller, seen on 
the right hand side of the illustration, controls the motor 
and regulates the speed according to the position of the 
handle. At the top of the frame is located the main cir- 
cuit breaker which is in the driving motor circuit and 
which opens up in the event of an overload. This run- 
ning test is made for the purpose of detecting any loose 
commutator bars or any other loose connections in the 
commutator and this is readily accomplished as the ar- 
mature is under full load all the time. The load used in 
this test is made from a bank of lamps mounted on a rack 
not shown in the picture. 


Testing Headlight Armatures 


Another practical testing feature is seen in the method 
used for testing headlight generator armatures. On a 
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small switchboard, Fig. 4, is located an alternating cur- 
rent electro-magnet designed so as to permit the armature 
of a Pyle National generator to be slipped over a stud in 
such a way as to be centered between the two arms of 
the magnet. The circuit which is connected to the wind- 
ing of this magnet through a single pole knife switch sup- 
plies alternating current at 440 volts, 60 cycles. When 
the current is on, the armature is in a strong magnetic 
field and by revolving it slowly, and making a short cir- 
cuit test, from bar to bar, any defect in the winding be- 
comes quickly apparent. Of course, in short circuiting ad- 
jacent commutator bars with a piece of wire, sparks are 
produced where the wire touches the commutator bars, 
and it is by the intensity of these sparks that the condition 
of the winding is judged. Any short circuit in the wind- 
ing, however, will readily manifest itself without any ex- 
ternal test. Since the armature is in a rapidly changing 
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Fig. 3—Testing Frame Used for Testing Out Repaired Axle 
Generator Armatures 


field, heavy currents will be set up in a short circuited 
coil and the armature will become hot, so hot in fact 
that the insulation will begin to smoke. The principal 


advantage of this form of testing is that it can be done 


very quickly and faults located in the shortest possible 
time. The test magnet itself is made of laminated iron 
built up to about two inches in thickness. The height of 
the magnet is approximately 10 inches and the core which 
extends through the coil has a cross section of about 9 
square inches. The coil is composed of 240 turns of No. 
11 Deltabeston wire. 

The headlight generators, which are taken from en- 
gines under repair in the shops, are first overhauled, re- 
pairs made and new parts put in where necessary. They 
are then given a test run on a testing frame not shown 
in the picture but which is connected to the frame shown 
in Fig. No, 5. The steam pressure’*used in making the 
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test is 110 lb. The governor is set for the proper speed 
to make sure that the voltage is right and the machine 
run for a time and any adjustments are made that are 
necessary, so that when the machine leaves the testing 
frame it is in readiness to go on the locomotive again. 

In testing field coils and armatures, they may be quickly 
and easily placed-in the dynamo shown in Fig. No. 5 


Fig. 4—An Alternating Current Electro-Magnet Used for Testing 
Armatures of Headlight Generators 


and given a test run and their performance noted under 
operating conditions. The front field frame of this out- 
fit is hinged so that it can be swung open and an arma- 
ture or field coil put in without the trouble of lifting the 
frame away from the machine and laying it to one side. 
Another simple feature of this outfit is a small handle 
shown near the top. This handle is made by welding a 


Fig. 5—Frame of a Pyle National Turbo-Generator Used for 
Testing Repaired Headlight Armatures and Field Coils 


piece of round iron to the head of one of the frame bolts 
so that the latter may be quickly run in, thus bringing 
the swinging part of the frame tightly against the sta- 
tionary part. It will be noticed also that the front end of 
this handle is made into a socket wrench. This wrench 
fits the cap bolt in the end of the shaft that holds the 
armature on. In this way, this little piece takes the place 
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of three separate pieces, that is, two wrenches and one 
field frame bolt. Using this saves considerable time and 
also lessens the chances of losing the extra parts. 

Headlight armatures that are to be shipped out to the 
different terminal points on the road are put in specially 
constructed armature boxes, so constructed that the wind- 
ing on commutators cannot get damaged during ship- 
ment. 

Winding Equipment 

As much of the work of the department consists of 
winding, there is nothing more essential than the ma- 
chinery to do this kind of work. Most of this apparatus 
is shown in Fig. 6. At the extreme left of the illustra- 
tion will be seen the wire reels. The wire is led over 
to the coil winding machine which is on the left hand 
end of the table. This machine is so made as to be ad- 
justable for any size coil that it is necessary to wind. 
When a machine is received that needs rewinding some 
of the old coils are removed and one of these put on the 
winding machine as a method for getting the proper 
length of a new coil. By this means, the newly wound 
coil is certain to fit exactly into the space previously oc- 


Fig. 6—Equipment Used in Winding New Coils for Armatures and 
Induction Motors 


cupied by the old coil. After the coil has been wound, it 
is shaped on the shaping machine which may be seen 
at the far side of the table. This machine is likewise ad- 
justable and a coil having been placed in it can be drawn 
out to the desired shape so that it will span the correct 
number of slots in the core of the armature or stator 
as the case may be. 

The machine shown at the extreme right of the table is 
a taping machine by means of which the coil is taped 
very rapidly after it has been shaped. 

A unique scheme is shown in Fig. 7 for dressing up 
the end winding of a rewound stator. In order to give 
each coil the same formation at the exposed ends, two 
conical shaped blocks are placed in either end of the open 
stator and a threaded rod passed through. By means of 
nuts, the blocks are drawn together and in this way the 
ends of the coils are forced to assume the same shape. 
The conical wood blocks are so tapered that they can be 
used for practically any type of induction motor that 
comes to the shop for repair. 
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Testing Rewound Rotors and Armatures 
A device similar to that used for testing headlight 
generator armatures is used for testing armatures of 
larger sizes. 


It is an electro-magnet designed for use 


Fig. 7.—Conical Shaped Blocks Are Used to Dress the Ends of 
Repaired Stator Windings Evenly 


on an alternating current circuit at 440 volts, 60 cycles. 
The general construction of this piece of testing equip- 
ment can be seen in Fig. 8. The thickness of the lami- 
nations is about 6% in. The greatest height is 8% in. 
and the greatest breadth 10,in. while the part which 
passes through the coil is 3 in. by 6 in. in cross-section. 
The winding consists of about 300 turns of No. 11 Del- 


Fig. 8—Alternating Current Magnet Used in Testing Windings of 
Armatures 


tabeston wire. In testing an armature of a motor, the 
“growler,” as it is called, is raised by means of a chain 
hoist and placed over the armature as shown. Improperly 
wound coils or wrong connections will manifest them- 
selves by undue heating. In testing carlighting generator 
armatures bar to bar tests can be made in the same manner 
as was done with the headlight generator armatures. 

This shop is so equipped that they are able to do 
any or all electrical repairs necessary for the road. 


Enginehouse Wiring and Lighting on the Santa Fe 


Lead Coated Wrought Iron Pipe Is Usedifor Conduit Threads and 
Fittings Are Lead Coated by Wiremen 


METHOD for wiring enginehouses has been de- 
veloped and adopted by the Atchison, Topeka & 

Santa Fe which meets with all the requirements 

of the National Electric Code with regard to workmanship 
and material and which also seems to fulfill the most dif- 
ficult requirements for an enginehouse wiring and lighting 
installation that will last; that will not be destroyed by 
the action of locomotive gases. All wires are carried in 
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Floor Plan of Santa Fe Enginehouse at Raton, N. M. 


lead coated, wrought iron water pipe and both wall type 
and overhead type reflectors are used, the location and 
size of the reflectors and lamps being varied to suit local 
requirements. Angle reflectors are used on the section 
end walls. 
Conduit 

The conduit which is used consists of standard wrought 
iron water pipe which has been given a coat of lead inside 
and outside. Two processes for leadizing pipe were de- 
veloped in the test department of the Santa Fe. These 
were described in the May, 1923, issue of the Radway 
Electrical Engineer. 


ta 


The conduit system when installed is complete to each 
switch, fixture or other outlet and is grounded. The in- 
side dimensions of the pipe are made to conform with 
dimensions for wires encased recommended by N. E. C. 
rule 28, section “i.” Each section of the conduit system 
is completely installed, including all outlet boxes, fittings, 
cabinets, etc., before the wires are drawn in. When using 
pipe leadized by the hot dip process some difficulty was 


Snowing Location of Lighting Units and Extension Outlets 


experienced when drawing in wires due to beads of lead, 
but this difficulty is not encountered when the lead acetate 
process of treating pipe is used. Formed elbows, stand- 
ard couplifgs, and approved unions are used. The coup- 
lings are made to conform with a standard steam pipe 
joint with at least five threads engaging and running 
threads are not permitted. 

The conduit is generally run exposed on the walls, 
trusses and columns of the building and is supported by 
straps spaced five feet apart where practicable. Screws 
are used for securing pipe straps to wood supports and on 
masonry, expansion bolts or screw anchors are used. 
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Leadizing Threads and Fittings 


The pipe is cut on the job by the wiremen and the ends 
reamed. All fittings, pipe straps, screws, bolts and other 
metal detail material and all pipe threads cut on the job 
are leadized by the wiremen. Cabinets for panel boards 
and reflector cases are not leadized but are painted inside 
and out with acid resisting paint. 

The leadizing done in the field is usually done by the 
lead acetate method as follows: 

First :—Clean the article thoroughly, removing. paint 
and ojl. This may be done by immersing in a hot solu- 
tion of about three-fourths pound of powdered lye to one 
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lead acetate until a satisfactory coating is obtained. Ordi- 
narily this requires about forty minutes. 
The lead acetate solution is made up in proportions, 
approximately, of: 
70 pounds lead acetate ee 
30 pounds water 
5 pounds muriatic acid 
The lead acetate solution should be kept at a tempera- 
ture of from 180 to 200 degrees Fahrenheit, but should 
not be boiled to avoid losing acid. Acetic acid may be 
used instead of muriatic acid. 
As the solution “runs down” more acid and lead acetate 
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Sectional Elevations of Santa Fe Enginehouse at Raton, N. M. Showing Location of Lighting Units and Extension Outlets 


gallon of water. Ordinarily this works quite rapidly. 
The solution must be kept hot. 

Second :—Pickle all units thoroughly in muriatic acid, 
then wash acid off with water. 

Third :—Immerse the article in a saturated solution of 


should be added to keep the solution saturated. The 
coating must be dense and hard, and of a grey color; a 
spongy or crystalline deposit, easily rubbed off, is not satis- 
factory and indicates the need of more lead acetate in the 
solution. 
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Zinc must be removed from galvanized material before 
attempting to leadize, as a satisfactory lead coating cannot 
_ be obtained over zinc. Certain enamels and paints used 
in finishing fittings are quite difficult to remove. Hydro- 
chloric acid is required to remove zinc and some paints 
and enamels may be removed by soda solution. Where 
possible, material should be obtained from the factory 
without galvanizing or other coating, 

The equipment for the process consists of containers 
for the solutions and rinsing water, with necessary heat- 
ing apparatus. Five gallon pails have been found satis- 
factory for small jobs and half barrels with 1%4-in. copper 
pipe steam coils for heating have been used satisfactorily. 


Wiring 
Lighting service is generally 115-230 volts 3 wire alter- 
nating current. The former practice was to carry a 
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grounded and this conductor is identified by an identify- 
ing marker which is woven into the braid of all of the 
smaller wires. Permanently secured tags or paint are 
used for some of the larger wires, where the identifying 
marker in the braid is not available. 


Switches, Cabinets and Junction Boxes 


The main service switch consists of a cast metal ex- 
ternally operated switch. Switch control of the branch 
lighting circuits is from dead front safety panel boards 
which have a 3-wire main and 125-volt, 2-wire branches 
with tumbler switches and Edison plug cutouts in the 
branches and tumbler switches in the mains. These 
panels have a slate frame and are enclosed in a steel 
cabinet. 

All branch lighting circuits are 2-wire circuits: the 
load on each is limited to 660 watts and 6-ampere fuses 
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Floor Plan of Santa Fe Enginehouse at La Junta, Colo. Showing Location of Lighting Units and Extension Outlets 


feeder circuit around the outside of the house on bracket 
supported cross arms, using weather proof wire on glass 
petticoat insulators, but where it can be done at less cost, 
a condition frequently found, the feeders are now being 
carried in leadized pipe inside the building. 

The wire used in the conduit is a high grade wire with 
600-volt insulation. Single braid insulation is used for 
sizes No. 8 B & S gage while double braid insulation is 
used for larger sizes. Stranded conductors are used for 
No. 6 and larger sizes. 

No joints are pulled into the conduit and all joints and 
splices in junction boxes and outlets, after being made 
mechanically and electrically secure, are soldered with haif 
and half solder and taped with rubber tape and friction 
tape. One conductor of all the lighting circuits is 


¥ 


are used. For switching branch circuits other than at the 
panels, H and H switches mounted on condulets are used. 
These are mounted on the outer circle wall or on the col- 
umns, care being taken not to place them on a column 
on which there is steam, air or water piping. Plugging 
receptacles for portable lights are on separate circuits 
from lights and not more than eight receptacles are con- 
nected to one circuit. 

Cast iron outlet and junction boxes are used with cast 
covers which are either gasketed or threaded. The boxes 
are supported independently of the support afforded by 
the conduit. A locknut inside and outside and a bushing 
inside are used on all conduits entering boxes, cabinets 
and fittings except where such precaution is rendered un- 
necessary by the design of the box or the fitting. 
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Outlets 


The illustrations show the floor plan and two sections 
each of the enginehouses at La Junta, Colorado, and 
Raton, New Mexico. The installations are typical of 
Santa Fe practice and show the location of all of the light- 
ing units and the extension outlets. 

The greater part of the lighting is provided by the 
horizontally mounted roundhouse reflectors which are 
placed on the columns and outer circle wall, eight feet 
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head light provides good light which it would be imprac- 
ticable to obtain with horizontally mounted reflectors in 
the narrow space between the tanks. Flat cone or ellip- 
tical angle reflectors are used to light the space between 
the section walls and the adjacent locomotive. Two ex- 
tension outlets are installed between adjacent pits. In 
special cases there are four extension outlets per stall. 


The illumination for the entire house is effective at all 
times and the wiring system is one which gives promise 
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Sectional Elevations of Santa Fe Enginehouse at La Junta, Colo. 


from the floor. Three or four of these units are used 
between adjacent pits, and 75 or 150 watt sizes are used 
depending upon the area to be lighted. The steam and 
smoke in the building does not often interfere with the 
light from these units and they are mounted low enough 
to be comparatively free from the corrosive action of the 
locomotive gases. Furthermore the 8-ft. mounting height 
makes maintenance easy and the units can be kept clean 
with little difficulty. 

The overhead flat cone reflectors mounted near the 
inner circle wall provide light for the narrow space be- 
tween the tanks and light the tops of the tanks. The 
smoke and gas at this point is seldom bad and the over- 


Showing Location of Lighting Units and Extension Outlets 


of lasting for many years. This lighting plan has been 
used for about eight years but the use of lead treated pipe 
was only started about three years ago. While it cannot 
be definitely concluded that the leadizing process has 
solved the problem of conduit deterioration the results so 
far have been very encouraging. 


Recent developments in India seem to indicate that 
the demand for electrical goods will be on an unprece- 
dented scale in the near future, and the importance of 
having stocks available at competitive prices in the prin- 
cipal port cities of India cannot be too strongly emphasized. 


——————e 


Miller Train Control Stop and Speed Equipment 


New Positive Stop Valve and Pressure System of Speed 
Control Among Recent Developments 


PNEUMATIC manual release positive stop valve 
to be mounted outside the locomotive cab, and a re- 
versing mechanism to give proper protection for 
either forward or backward movements, are some of the 
latest features recently developed by the Miller Train 
Control Corporation. These are additional features to the 
Miller equipment as in service on the Chicago & Eastern 
Illinois. In order to convey an idea of the functions of the 


Note:- 
Shoe housing 1s insulated electrically by 
by fiber clamped between corrugated surtaces 
on back of housing and on face of bracket, 
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Diagram of the Miller Train Control Apparatus. Including the New Release Valve 


new features a brief description of the complete apparatus 
is given below: 


Description of Air Passages and Flow of Air 
Through Control 


Air is taken from the top side of the main reservoir air 
line in the cab through a special air strainer and through 
a special cut-out valve-which is provided with a suitable 
means for sealing in the open or closed position. Air 
enters the control at A and proceeds through to the top 
of piston Q, flowing through port S into the bottom of 
the cylinder under the piston; then through chamber B 
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to passageway over and around valve V into pipe P and 
through the hose connections into the shoe housing, 
through port H into cylinder J on the top of piston T. 
Piston T makes an air seal when the gasket makes con- 
tact with the shoulder seat in the bottom of cylinder J. 
Port K in the shoe bar also fills up and the terminus of 
air in the shoe bar itself is at the small ball valve L. Shoe 
bar T is drilled with port K terminating in the small ball 
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valve L, which is normally held against this port by spring 
tension. Should the shoe be broken or become loose, air 
would force ball valve L from its seat and the air, ex- 
hausting to atmosphere through port K, would cause the 
control to function to a stop. Air also flows directly 
from the ports of the control cylinder through pipe Z to 
the manual release valve U, which holds this valve nor- 
mally closed. A small amount of air flows from the top 
of piston Q into port C and around valve Y. 

In the design and installation of valve U, in the manual 
release, consideration has been given to its proper loca- 
tion. A small air pipe is carried from the plug in the 
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bottom of the control cylinder and located close to the 
side of the boiler and the valve is so installed and pro- 
tected that there is no danger of freezing. A plug has 
been provided in the bottom chamber of valve U for 
drainage or clean-out purposes. All of these parts are 
under main reservoir pressure while in normal position, 
i. e., with the control piston up, the valves and magnet 
all down, and the shoe bar at its lower position. 

When the shoe contacts with an energized ramp, elec- 
tric current flows from the ramp through the shoe and 
wire connections to the binding post on the control mag- 
net through the magnet winding to ground, through the 
wheels of the locomotive to the rail and through the wire 
connection back to the opposite pole of the battery. 
Failure of the ramp circuit, or failure of the electrical 
circuit on the engine will give a stop indication. 

When the shoe is in contact with an energized ramp, 
solenoid magnet M receives current, plunger N is moved 
upward, lifting the valve / from its lower seat, opening 
the small port O, and air passing through this port causes 
the whistle to blow, thus giving an indication that the 
ramp in energized and that there is a clear block ahead. 
The upward movement of valve V closes port B, thus 
preventing a reduction of air under piston Q, and at the 
same time raising valve lV’; this allows main reservoir air 
to flow from port C into chambers B and J and pipe P, 
giving a rapid equalization, thereby preventing any move- 
ment of piston Q, when magnet M is de-energized and 
valves / and Y and plunger N return to normal. 


Operation of Control Over Stop Ramp Using Positive 
Stop Valve 


When the shoe is moved upward, air exhausts to at- 
mosphere through port H under piston T between the 
shoe bar and the housing and causes a reduction of air 
in cylinder J and pipe P from chamber B under the 
control piston. Air pressure on top of the piston Q 
causes the piston to be forced down, and through the 
chain and chain plate connected to the handle of the 
engineman’s brake valve, moves the handle to the service 
position. This reduction of air also takes place in pipe Z 


connecting the control with the new positive stop valve 


U and because of this reduction, valve U is forced open 
by spring X, leaving the ports in this valve open to at- 
mosphere. As the shoe resumes its normal position, thus 
closing port H, further reduction of air in cylinder J and 
pipe P is prevented, but valve U being open there is a 
direct flow of air from chamber B to atmosphere, and 
piston Q is pneumatically held in its downward position, 
the brakes being retained in service until the train stops 
and the valve U is manually closed by the engineman from 
the ground, whereby air flowing through port S will 
equalize the pressure under the bottom of piston Q and 
it will resume its normal release position. 


Operating Backward in Direction of Traffic 


To provide for operation on locomotive backward in 
the direction of traffic, ramps may be placed on each side 
of the track and electrically connected to the signal sys- 
tem, and with a shoe on each side of the engine. These 
shoes are designed and so connected with the control and 
reverse lever that when the lever is in the forward position 
the right hand shoe is down and operative; the left 
hand shoe is cut out and raised automatically to full clear- 
ance and rendered inoperative. When the reverse lever 
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is in the backward motion, the left hand shoe is down and . 


operative and the right hand shoe is cut out and raised 
automatically to full clearance and rendered inoperative. 
The control pipe to the shoes is connected into a three- 
way valve which is so designed and connected to the 
reverse mechanism by a slot arm and crank that the air 
line is continuous to the proper shoe in respect to the posi- 
tion of the reverse lever, and the opposite shoe is cut off 
from the air line, while a spring in the housing of suff- 
cient strength to lift and hold the shoe, bar and piston in 


‘ uppermost position becomes operative. 


Speed Control Device 


A speed control device designed to be used as an ad- 
junct to its present automatic stop system of train control 
as operated on the Chicago & Eastern Illinois and in 
connection with the positive stop valve as approved by the 
Interstate Commerce Commission, has been developed 
and has been in service for nearly a year. Speed control 
is obtained through the medium of a pressure or oil flow 
system. A steel flange is centered and bolted to the end of 
the axle of one of the truck wheels to carry a self-contained 
gear pump. The gear pump is housed in a dust-proof 
and weather-proof case, carried by the outer ring of a 


A Self-Contained Gear Pump Is Mounted on the End of the Pony 
Truck Axle 


large ball bearing, the inner ring of which is securely at- 
tached to the steel hub on the axle. Two 3-1n. pipes are 
carried from this pump back along the running board of 
the locomotive to a point adjacent to the cab where the 
speed control mechanism is located. 

This mechanism consists of a suitable cam and latches 
to provide for the different functions. The travel of the 
parts is obtained through the medium of a piston with an 
automatic metering valve through which a non-freezing 
fluid flows from the pump, and allows the piston to travel 
in an upward position in accordance with the speed and 
rate of flow of the fluid. This fluid overflows into a 
weather-proof case surrounding the piston mechanism 
which acts as a reservoir and from which it flows to the 


pipes, through the pump and then back to the cylinder 


underneath the movable piston. 

When the locomotive is standing still the apparatus is at 
its normal or zero position. As the locomotive is moved 
in either direction the fluid flows from the reservoir 
through the pipe and pump into the cylinder under the 
piston. As soon as the fluid begins to flow, the piston 
starts to move upward. Its total range of movement is 
approximately three inches. High or maximum speed 
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restrictions, when used, are obtained when the piston has 
reached approximately the full length of its travel. How- 
ever, the speed range is adjustable and no maximum speed 
limit need be provided unless desired. It is claimed that 
experience has shown that the operation of this piston is 
slow, positive and reliable. 

As the piston moves upward it rotates a pair of disks 
mounted on a shaft. On the periphery of one of the disks 
a cam or ball is milled so that when the mechanism is in a 
position corresponding to a maximum speed set-up the 
cam comes in contact with a bell crank; as this crank is 
moved outwardly the opposite end depresses.a small auto- 
matic valve with a graduated port, which is connected to 
the train line. This causes an exhaust of train line pressure 
and applies the brakes. As soon as the train has slackened 
to a rate below the maximum speed the valve closes. 

As the control instrument functions for a stop ramp, 
this reduces air pressure in a small pipe connection from 
the bottom of the control cylinder to a small cylinder in 
the speed control mechanism ; a piston in the small cylinder 
sets out a cam between the disks and a latch drops into 
place, securely locking this cam, which is known as the 
medium speed cam. After the engineman has stopped for 
‘a red signal under this movement, he restores the positive 
stop valve and starts his train, but if he should attempt to 
run through a red block at a speed in excess of the pre- 
scribed medium speed, the governor applies the brakes by 
making a train line reduction. As soon as the train 
slackens, the little valve closes and the engine and train 
can proceed, but only under this limited speed. If another 
stop ramp is encountered in the interval it will again force 
the train to a stop and the cam mechanism will hold. As 
soon as the shoe engages a clear ramp, the cam mechanism 


The Speed Control Apparatus Is Mounted Under the Cab 


in the governor releases and the train can then operate up 
to a maximum speed. 

Where it is necessary or desirable to operate a train over 
a stop ramp in order to take a siding, in a following move- 
ment on grades with tonnage signals, or for cross-over 
movements at an interlocking plant, the engineman must 
first place his train under a low speed control, of, say, 
15 m. p. h., and at the time of engaging the ramp he must 
operate a release lever which will prevent the control from 
giving a stop. This manual action on the part of the 
engineman will set out a slow speed cam, and if the engine- 
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man should attempt to exceed this slow speed through the 
block, the governor will again function to make a brake 
application by reducing the train line pressure. It is 
claimed that in each of these operations the governor is so 
connected that it does not interfere with the fundamental 
part of the braking system; that it will cause no complica- 
tions in instailation or maintenance; and that it will 
operate with a minimum of attention, allowing the engine- 
man to handle his train in accordance with rules and regu- 
lations, subject, of course, to the conditions set up by the 
train control mechanism. 

As the governor functions at maximum speed, it will 
first notify the engineman (and in this way act as a speed 
indicator) that he is up to that high speed and unless he 
retards, the governor will apply his brakes. It will give 
him the same warning at 30 m. p. h., and it will give him 
a similar warning at 15 miles (or at whatever other 
medium and low speed limits may be selected by the rail- 
road) when the shoe engages an energized ramp or a 
contact rail placed for the purpose at a siding, tunnel or 
bridge. 

In order to comply with the government’s specifications 
the positive stop valve was incorporated, which is simple 
and self-contained. When the control functions over a 
stop ramp this valve opens and requires a manual reset, 
and it has been necessary in the past for the engineman to 
descend to the ground to make this manual release. An 
electrical connection is provided through the speed control 
mechanism so that when the train comes to a stop or toa 
low speed, as may be determined, the engineman can push 
a button in the cab and reset the positive stop valve with- 
out leaving his seat ; but no release is effected if the button . 
is pushed at higher speeds. There is no way in which he 
can lock the positive stop valve and push the button at any 
time except when the train is stopped or practically 
stopped. : 

If, for any reason, this mechanism should get out of 
order, it is designed to fail on the safe side. The speed 
control and cab release mechanism can be applied to any 
type of steam or electric locomotive. It does not interfere 
in any way with the normal and safe operation of the 
Miller train control device as in service on the Chicago & 
Eastern Illinois, or in the handling of the locomotives on 
the road. It is claimed for this development that it has no 
complicated electrical circuits or delicate mechanism, and 
that the engine can be operated in non-controlled territory 
without cutting out any of this mechanism. If it is de- 
sired, the high speed feature may still be operative in 
non-train-control territory, as this is automatic in its 
operation whether the track is equipped with train control 
or not. The same inspectors and mechanics that inspect 
the air brakes or do the regular roundhouse work can 
maintain this mechanism as it has been designed and built 
with that object in view. 


The introduction of electricity both for lighting and 
for power purposes has been of recent growth in India, 
and there are still hundreds of promising towns and com- 
mercial centers where electricity has not yet made its way. 
Various municipal bodies in the important trade centers 
and also the district towns have now come to regard the 
installation of electric plants for lighting and other pur- 
poses as a matter of first importance for the community 
resident in this area. | 


Theory of Direct Current Armature Windings 


Useful Information for the Man Who Wants to Know 
What Lies Back of the Commutator 


Bye oak. 


HE railroad electrician is often called upon to make 
dp repairs which, although they may be only a tempo- 
rary expedient, must be of such nature as to keep 

the apparatus in service for an indefinite length of time. 
It shall be the purpose of this article to explain the 
method of locating and remedying the trouble and at 
the same time rigorously analyze such theory as is neces- 
sary to a complete understanding of the method pursued. 
One of the most frequent sources of operating troubles is 


Fig. i—Ring Wound Armature—Winding Consists of an Endless 
Spiral Connected at Equal Intervals to. the Commutator 


the armature of a direct current machine—therefore I 
shall consider this subject first. | 

Armature winding may be divided into two general 
classes, ring and drum. 

Although ring windings are comparatively little used 
at the present time, a knowledge of their principles is 
necessary to enable us to more readily grasp the prin- 
ciples of the drum winding. 

Fig. 1 shows a ring wound armature consisting of a 
laminated core on which is wound an endless spiral, con- 
nected at equal intervals, to a commutator. With clock- 
wise direction of rotation, the generated e.m.f. is as 
shown by the arrow-heads and the current flows from the 
negative to the positive brushes in the armature and from 
the positive brushes to the negative outside the armature 
—i. e., in the external circuit. In this type of winding, 
the only conductors which cut lines of force are those 
on the outside of the laminated core—those on the inside 
acting merely as return conductors for the outer ones. 
These inner ones do not cut the lines because the flux 
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from the poles follows the iron core to the poles of oppo- 
site polarity rather than taking the shorter air path. The 
reason for this is, of course, that the resistance of air 
to the passage of the lines is much greater than that of 
the iron. 

For the above reason, the total weight of copper in the 
ring winding is about twice as great as the effective 
weight of copper. This fact, together with the great 
amount of labor involved in winding the armature, led 
to the development of the drum winding. 

Drum windings may be divided into two classes, lap 
or parallel and wave or series. We shall speak of these 
two classes of windings as lap and wave. They take 
their respective names from the method of making con- 
nections to the commutator. For the present it will 
suffice to say that a lap winding may be recognizea by 
virtue of the fact that the leads from the coil to the com- 
mutator come toward each other, or tend to overlap, as 
in Fig. 2 (a)—whereas, in a wave winding the leads 
spread as shown in Fig. 2 (b), making the path from A 
through the coil to B assume a wave form. 

The distinctive feature of the drum winding is the 
fact that both conductors of the coil‘are effective in cut- 
ting lines of force. 4 

Fig. 3 is an extended diagram of a four pole lap wind- 
ing consisting of 24 conductors and, consequently, 12. 
coils. Conductor r is seen to be under a north pole, 
and conductor 6 is under a south pole. It may be seen 
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Fig. 2 (a) 


Fig. 2 (b) 
Fig. 2 (a)—With Lap Winding the Leads from the Coil to the 
Commutator Come Towards Each Other 


Fig. 2 (b)—With Wave Winding the Leads Spread Out Making the 
Path from A to B Assume a Wave Form 


that the e.m.f.’s of these two conductors are in such a 
direction as to add, or in other words they are in the 
same direction when connected together to form a coil as 
in Fig. 3. . 

Tracing through the winding, and, at the same time 
paying particular attention to the arrow-heads, it is seen 
that there are four points on the commutator at which 
the e.m.f.’s in the two conductors connected to the same 
bar are opposed. These are the points at which the cur- 
rent must be collected or, in other words, these are the 
brush positions. 
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Fig. 4, which is a developed diagram of the winding 
shown in Fig. 3, illustrates this a little more clearly. The 
paths from brush to brush are as follows: 

I-6-3-8-5-10 

7-12-9-I4-II-16 

I3-18-15-20-17-22 

19-24-2I-2-23-4 

It is seen that in this case the number of paths is 
equal to the number of poles, and I might add, at this 


Fig. 3—An Extended Diagram of a Four-Pole Lap Winding 
Consisting of 24 Conductors or 12 Coils 


point, that in all simple lap windings there are as many 
paths as there are poles. 

Fig. 5 is an extended diagram of a four pole wave 
winding consisting of 15 coils, or 30 conductors, con- 
nected to a 15 bar commutator. Tracing through the 
winding we see that there are two points at which the 
e.m.f.’s in the two conductors connected to any one bar 
are opposed. 

Fig. 6 is a developed diagram of this same winding. 
The paths through the windings are as follows: 

21-28-5-12-19-20-3-10-17-24-1-8-15-22-29-6 to A. 

14-7-30-23-10-9-2-25-18-I1-4-27-20-13 to A. 
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Fig. 4—A Developed Diagram of the Winding Shown in Fig. 3 


In this case and in all single wave windings there are 
two paths regardless of the number of poles. However, 
current may be collected from the other end of the coil 
connected to the bar at brush A, namely, conductor 20, 
and the same thing applies, of course, to the coil con- 
nected to the bar at B. 

The windings described above are single circuit wind- 
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ings, but there are two and three circuit windings which 
are seldom used in practice, and then only in special cases. 
The principle of such windings is exactly the same as the 
single circuit windings being, in effect simply two or 
three separate windings, as the case may be, on the same 
core. 

One point that we have not touched upon is the effect 
of the number of commutator bars on the type of winding. 


Fig. 5—An Extended Diagram of a Four-Pole Wave Winding Con- 
sisting of 30 Conductors or 15 Coils 


In Fig. 3 there are 24 conductors and 12 commutator 
bars. But suppose there were 13 commutator bars and 
26 conductors; tracing out such a winding we find that 
the only change is that the winding is unbalanced—i. e., 
some of the four paths will have more conductors than 
others ; however, in a winding with numerous conductors 
the effect of this would be negligible. Therefore, we may 
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Fig: 6—A Developed Diagram of the Winding Shown in Fig. 5 
conclude that we may construct a lap winding regardless 
of the number of commutator bars, whether odd or even. 

Now, as to the wave winding, in Fig. 5 there are 30 
conductors and 15 bars. Conductor r connects to bar I 
and conductor 8 (the other conductor which is con- 
nected to conductor 1 to form the complete coil) connects 
to bar 8. We added seven to one to get eight—therefore 
adding seven to eight we have fifteen, which brings the 
end of the first complete circuit fifteen bars from the start, 
namely, bar fifteen, which is one bar to the left of the bar 
at which we started. Now suppose we had connected 
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conductor 8 to bar 9. The pitch would have been nine 
minus one or eight. Adding eight to nine gives seven- 
teen. Counting seventeen from bar 7 we arrive at bar 2. 
In each case we arrive at a bar next to the start, or in 
other words, we slip backward or forward one bar each 
time we encircle the armature; eventually slipping so 
far that we are back to the start and each and every con- 
ductor on the armature has become part of the complete 
‘ircuit just as the spirals on the ring winding of Fig. 1 
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Fig. 7 (a)—Retrogressive Wave Winding 
Fig. 7 (b)—Progressive Wave Winding 


are a part of the complete spiral which encircles the core. 
The type of wave winding in which the finish of each cir- 
cuit is a bar to the left of the start is called a retro- 
gressive wave winding and the second type, in which the 
finish comes a bar to the right, is called a progressive 
wave winding—retrogressive meaning backward and pro- 
gressive meaning forward. Both types are met with in 
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Fig. 8 (a)—Type of Coil Required For a Two Circuit Wave Winding 
With a Commutator of 14 Bars 


ig. 8 (b)—This Type of Coil Would Produce a Seven Circuit 
Winding on a 15 Bar Commutator 


actice. Figs. 7 (a) and (b) illustrate these two types 
very clearly. 

Now suppose there had been fourteen commutator bars. 
If we had connected coil z between bars 1 and 7 and the 
other coil in this circuit from 7 to 13, this would bring us 
two bars from the start as in Fig. 8 (a). Laying out this 
winding we proceed as follows: 1-7, 7-13, 13-5, 5-11, 11-3, 
3-9, 9-1. 

This brings us back to the bar at which we started, al- 
though we have only traced through one-half the con- 
ductors on the armature, and if we were to start at bar 2 
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we would trace through the other half of the winding, 
ending up at bar 2, thus having made two separate and 
distinct complete circuits of the armature. In other words, 
we would have a two-circuit wave winding. 

If we connect coil r to bars zr and 8, the finish of the 
first turn-around the armature would be fifteen bars from 
the start, or in bar 7 as shown in Fig. 8 (b). Here we 
would have seven circuits in the armature, each circuit 
consisting of two coils. 

From this we may conclude that, regardless of the 
manner in which we may connect the leads, it is impos- 
sible to obtain a single circuit four pole simple wave wind- 
ing with an even number of commutator bars. 

Now a word as to the method of determining the com- 
mutator pitch for four pole wave wound armatures. In 
the fifteen bar commutator we connected from I to 8 or 
from I to 9, giving pitches of eight minus one, or seven 
and nine minus one, or eight respectively. A rule govern- 
ing the choice of commutator pitch for four pole arma- 
minus one) divided by two, or 
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7 = 8 or bar 1 and bar 8; or it could be 1 plus 8 = 9 
or bar | and bar 9. 
Thus far we have only considered four pole armatures, 


Fig. 9 (a) 
Fig. 9 (a)—Winding Arrangement of a Six-Pole Armature with 
58 Commutator Bars 


_Fig. 9 (b) 


Fig. 9 (b)—A Similar Winding to Fig. 9 (a) 
Commutator Bars Are Used 


Except That 61 


which type is more numerous than two, or six pole 
machines. However, the other types are frequently met 
with in practice, and it would be well to consider them 
further. 

Two pole armatures are invariably lap wound, and as 
in the case of the four pole single lap winding the num- 
ber of commutator bars is immaterial; in fact, this ap- 
plies to single lap windings for any number of poles. 

Six pole wave windings may be made with an even or 
an uneven number of ‘bars, but the number of bars cannot 
be chosen indiscriminately. 

Fig. 9 (a) shows the winding arrangement of a six 
pole armature with 58 commutator bars and Fig. 9 (b) 
one with 61 bars. Only one complete turn around the 
armature is shown in each case, but this is enough to il- 
lustrate the principle involved. The rule for determining 
the commutator pitch is rather complicated; in fact, no 
simple hard and fast rule will apply in all cases, but a 
few illustrations will serve to show the method of pro- 
cedure. 


January, 1924 


In the case of the 58 bar machine, subtracting 1 from 
58 gives 57, which, divided by 3, gives 19, as the commu- 
tator pitch. Laying out this circuit we have 1-20, 20-39, 
39-58, which brings us one bar from the start, and will, 
consequently, produce a single circuit wave winding. Pro- 
ceeding with the 61 bar machine, in exactly the same way 
we have 1-21, 21-41, 41-61, which proves out the same 
as the 58 bar machine even though 58 is even and 61 is 
odd. However, it will be noted that when we subtracted 
1 in each case the resulting number was exactly divisible 
by 3. As a general method of procedure it may be said 
that if the number of bars is exactly divisible by three a 
single circuit 6 pole wave winding cannot be obtained 
without dropping one or more bars. Thus a 60 bar com- 
mutator would not do unless we dropped two bars. We 
must add to or subtract from the number of bars the 
least number that will give a result that is divisible by 
three and the result obtained by dividing this number 
by three will be the commutator pitch; thus in the case 
of a 62 bar machine we add 1 to 62, which gives 63; 
dividing this by three gives 21 as the pitch; laying out 
the winding we have 1-22, 22-43, 43-64; counting 64 
from the start brings us to bar 2, which is next to the bar 
from which we started, and which consequently produces 
a single circuit wave winding. In all cases the winding 
should be laid out as above as a check on the result ob- 
tained. 

Eight, ten or, in fact, any number of pole machines will 
present no difficulties if the above methods are followed. 


Gas-Electric Locomotive 


AW 40-ton gasoline-electric locomotive embodying 
marked improvements in design and construction 
over previous types was completed recently by the General 
Electric Company. A simple throttling controller without 
resistances makes it possible to use the full power of the 
engine at all speeds. 
Comprehensive operating and maintenance tests have 
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steam road branch lines for freight and passenger service, 
switching, haulage, etc. It is equipped with four GE-820, 
500-volt, 60 hp. mine type motors operating from a 100 
kw. generator direct connected to a Sterling six cylinder 
Dolphin engine. The control is extremely simple, due to 
the flexibility of the generator. The generator has a shunt 
field excited from a direct driven exciter and a series 
differential field. The proportions of these fields are such 
that the result is practically a constant power generator. 
There are no starting resistances nor field regulating 
resistances, and the speed of the locomotive is regulated 
directly by a throttle lever connected to the gasoline engine. 
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Diagram of Automatic Electrical Control for Gas-Electric 
Locomotive 


The maximum power may be obtained from the gasoline 
engine for starting the train, due to the fact that the 
engine may be run practically at full speed. The generator 
characteristics are such that under this condition of 
starting, where a heavy torque is required at low speed, 
the heavy current drawn by the motors, automatically 
reduces the voltage on the generator. As the train ac- 
celerates and the current required becomes less, the voltage 
on the generator gradually builds up until there is full 
voltage when the locomotive will be running full speed. 
The control consists of a drum controller having 2 points, 


Locomotive Hauling a 9-Car Train Weighing 353 Tons 


been given the new locomotive which show it to be more 
economical in operation than mechanical drive locomotives 
of the auto bus type. Nine months operating results in- 
dicate that the maintenance costs will also be very low. 
The locomotive is expected to find wide application on 
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one for series connection of the motors and the other for 
parallel connection of the motors in addition to the regular 
reverse drum. ‘The controller therefore, merely serves as 
a set-up switch. On the throttle of the engine is a contact 
which when the throttle is thrown to the idling position, 
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takes off the excitation from the exciter. As shown in 
Figure 1, the exciter field is energized by a storage battery. 
This storage battery is kept automatically charged when 
the exciter is energized. The air compressor for furnish- 
ing air for the air brakes, is connected across the main 
generator so as to keep up air pressure while the loco- 
motive is running. Double end control is used. 

The running gear consists of two, four-wheel, swiveling, 
arch bar trucks with floating bolster. The center pin load 
is carried on a nest of helical gears. Journal boxes are 
of the MCB collar type. Wheels are 33 inch rolled steel 
wheels with MCB contour. 

G-E straight and automatic air brake equipment is fur- 
nished, including a 600-volt motor-driven compressor, 
An auxiliary ratchet type hand brake is also furnished. 

The MCB long shank couplers with draft gear are of 
standard type. The center of the coupling is located 34% 
in. above the rail. The cab is of steeple type construction. 
The radiator is of the fin tube type mounted on cab roof 
with forced circulation from pump on the engine. A 
drainage tank is provided for emptying the cooling system 
and the locomotive has a 100 gallon capacity fuel tank. 


Interior View of Locomotive 


Two incandescent headlights with parabolic reflectors are 
mounted on each end of the cab. 
The principal dimensions are: 
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This locomotive, according to tests while in actual 
service, showed a consumption of 37 gallons of gasoline 
per 8-hour working day at 4.5 kw.-hr. per gallon, 65 watt 
hours per ton mile and 166 kw.-hr. per 8-hour day. About 
3 quarts of oil are necessary daily. The locomotive main- 
tenance cost has been about 5 cents a mile. 

The capacity of the locomotive is shown by the follow- 
ing tests during service which do not represent the 
maximum but rather the general average conditions: 

The working schedule described is based upon 8 hours’ 
duration, and does not indicate the total number of hours 
the locomotive is available for service each day. 

Estimated locomotive mileage in 8 hours’ switching 
service—22 miles. Estimated average weight loaded train 
including locomotive—160 tons. Average number of cars 
per loaded trip—3 cars of 40 tons each. Approximate 
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balancing speed on level tangent track (160 tons )—7 
m.p.hr. Average length of shift with average train— 
1,200 to 1,500 ft. Average speed per shift while in motion 


-—5.0 m.p.h. Locomotive miles per 8-hour day (light) 


—8.0 Locomotive balancing speed running light 
—20.0 m.p.hr. Locomotive ton miles per day 8 hours 
(22 m.)—880. Trailing ton miles per 8 hours—1,680. 
Total gross ton miles per 8-hour day—2,560. 

While this locomotive is primarily designed as an in- 
dependent operating unit, it can be so designed as to operate 
with a trolley or third rail when in an electrified territory. 


Electric Outpulls Steam Locomotive 


N conjunction withthe tests of the Paris-Orleans loco- 
motive, recently made, tests were also made on one of 
the electric locomotives built for the Mexican State Rail- 
ways. The Mexican locomotives were described in the 
Railway Electrical Engineer for December, page 403. A 
steam locomotive was used to push the electric while power 
was returned to the line by regeneration. Ata speed of 14 
miles an hour, 1,800 hp. has returned to the system. 

A tug of war exhibition was also made with the steam 
and electric locomotives. The steam locomotive was a 
Mikado equipped with all modern improvements, including 
a booster. The weight on drivers of the two locomotives 
was the same within the limits of the scales; i. e., 306,000 
lb. This included the booster in the case of the steam loco- 
motive. There is, however, a difference in the rated 
tractive efforts of the two locomotives. . The rating of the 


electric locomotive based on 3.33 adhesion factor is ap- 


New York Central Mikado and Mexican State Electric Locomotives 
in Pulling Contest 


proximately 92,000 Ib. The rating of the steam locomotive 
is 78,100: lb. The two locomotives were coupled together 
and at a given signal applied power in opposite directions. 
The electric held the steam locomotive and then pulled it 
backwards. From readings taken, a fairly accurate cal- 
culation of the draw-bar pull was made as follows: 
Balanced draw-bar pull at standstill, 86,000 lb. 
Electric hauling Mikado backwards, 94,000 lb. approx. 
Other tests were made showing that the steam loco- 
motive could be allowed to reach a low speed before power 
was applied by the electric, and given this advantage, the 
electric locomotive was able to stop and haul the steam 
engine backward. In all tests the rail was well sanded. 


G. R. 5. Train Control Demonstrated on C. & N.W. 


Actual Service Test Shows Practicability of Intermittent Tapered Speed 
Control and Stop Indications , 


HE Chicago & North Western demonstrated the 
General Railway Signal Company’s system of inter- 
mittent inductive tapered train control on October 

13, between West Chicago, Ill. and Forris (Elgin). A 
special train consisting of an Atlantic type locomotive, a 
business car and a parlor observation car left Chicago at 
9a. m., the test being completed at 3.00 p.m. Fifteen rail- 
roads were represented by signal, mechanical and general 
officers, there being a total of 41 present. 

The territory on which this device is installed is not a 
portion of the line designated in the Interstate Commerce 


Making Low Speed Tests Over Pair of Track Inductors 


Commission’s order and this installation was made pri- 
marily for test purposes. From West Chicago to Wayne, 
there is five miles of double track, the balance being single 


track. The double track is equipped with Model 2A, di- , 


-rect-current signals located on bridges and the single track 

_ is equipped with the absolute permissive block system, 
Model 2A, direct-current signals being mounted on the 
masts in the usual manner. 

The installation is of special interest due to the nature of 
the track and the varied classes of traffic which operate 
over it. Fixed limited speed is imposed at certain loca- 
tions, as approaching the end of double track and inter- 
Jocking parts, 7.e., certain fixed speed limitations are in 
effect which are enforced through the use of pairs of in- 
ductors constructed without windings. The speed con- 
trol scheme generally uses three pairs of inductors gov- 
erning the approach to stop signals which force the decel- 
eration of a train to insure a safe stop. Speed is so tapered 
as to handle the trains as they would be handled manually, 
automatic braking being used only when speed limits are 
exceeded. 

There is an interlocking plant a short distance from the 
West Chicago station from which it has been customary, 
under certain traffic conditions, to advance trains to the 
station on ‘“Call-on” signals. The limited speed indicated 
by the “Call-on”’ signals is now enforced by the application 
of pairs of inductors suitably placed between the interlock- 
ing plant and West Chicago station. 

The speed control and receiving apparatus for freight 
and passenger locomotives is identical except for the 
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timing of the time element contactor. Locomotives that 
are, under certain circumstances, used in both passenger 
and freight service are equipped with time element con- 
tactors that may be automatically adjusted for either class 
of service. At present two passenger and two freight lo- 
comotives are equipped with receiver apparatus and mech- 
anism for operating engineer’s brake valve. A number 
of tests were made to demonstrate the operation of the 
system for both speed control and train stop features. De- 
tailed description of the General Railway Signal Com- 
pany’s train control system was published on page 95, 
March, 1922 and on page 179, June, 1923 of the Railway 
Electrical Engineer. 


Actual Train Operation Tests Made 


On leaving West Chicago, the special test train followed 
a scheduled milk train, the engine man of the special train 
being instructed to pass signals at “caution” or “danger” 
in an attempt to close up on the milk train. While the 
milk train was in the block signal 913, i.e., at the station 
at Wayne, signal 913 was at “stop,” and signal 911, at 
“caution.” Under these conditions the special train, in 
approaching signal 913 at a speed of 55 m.p.h., received 
a brake application at the first pair of inductors after pass- 
ing signal 911. This automatic application of the brakes 
brought the train to a stop in approximately 3,300 ft. with 
the locomotive and one-half the length of the first car 
past the signal. ae 

The special train then followed the milk train west from 
Wayne on the single track. Signal 919, in the caution 


Relays and Timing Element Are Housed in a Cast-Iron Box on 
the Tender 


position, was passed at a speed of 40 m.p.h. and an auto- 
matic brake application was received at the second pair of 
inductors bringing the train to a stop at a point about 
500 ft. before the signal was reached. 

The train was then backed to West Chicago and turned. 
It then backed to Wayne where it was crossed over and 
headed east on the eastbound track. While a gravel train 
was in the block the special train attempted to pass signal 
910 at 45 m.p.h., but was stopped automatically. 
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On the next test, signal 908 was disconnected and placed 
at stop purposely, thus causing signal 913 to assume the 
“caution” position. The train was again backed to Wayne 
and an effort was made, on again proceeding eastbound, to 
pass signal 910 in the caution position at maximum speed 
to see if the speed restriction would be enforced automati- 
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cally. In this test, a brake application was received at the 
intermediate speed inductors and the train was stopped 
within 1,400 ft. 

With signal 908 at “stop” and 910 at “caution” an at- 
tempt was next made to operate the train at a low speed 
over the first two sets of speed control inductors and to 
pass the third set near signal 908 at a low speed so as to 
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Track and Signal Plan Showing Location of Track Inductors on Typical 
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installing the control points further in the rear of the 
signal with which they are associated. 

Tests were made next to determine the minimum speed 
at which an effective impulse could be received by the 
equipment from a track inductor. The low-speed pair of 
track inductors used for this test were 34 ft. apart, and 
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the following results were obtained from timing the pass- 
ing of the engine over the inductor with a stop watch. 

It will be noted in the table below that no impulse was 
received at a speed of approximately 2.4 miles per hour. 
The engine used in this test, however, was one of the first 
ones equipped ‘in which the receiver was placed between 
the journal box and springs. Later engines are now being 
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disregard the signal indication. However, the apparatus 
functioned as intended, the train being stopped auto- 
matically within 600 ft. when traveling at 23 m.p.h. 
although working steam until actually stopped. In repeti- 
tion of this test at 25 m.p.h. the train was stopped at the 
signal. All of the foregoing tests were made with a brake 
pipe pressure of 70 lb. instead of 90 lb. which accounted 


an urnack 


Truck Standing Over 
Inductor 


Receiving Element on Tender 


for the engine and part of one car overrunning the signal 
in one test. 

The system was not installed with the idea of stopping 
light trains with low brake pipe pressure and with throttle 
open short of the signal in case of an automatic application 
of the brakes. Should a railroad require an installation 
to give protection under such conditions it is provided by 
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Inductors; Open Rectangles, Unwound Inductors 


equipped having the receiver overhung and outside of the 
journal box which, it is claimed,-results in more powerful 
impulse, and had the receiver been mounted in this way 
an impulse would have been received at speeds lower than 
those shown in the table below. 


Speed M.-P 

i 2.41 No impulse received from either inductors 
2. 2.79 Impulse received from first inductor only 

Se 2.88 Impulse received from first inductor only 

4. 3.22 Impulse received from first inductor only 

Be 3.86 Impulse received from both inductors 

6 4.28 Impulse received from both inductors 


On the final test with signal 908 at stop and 910 at 
cauticn and the train running past signal 910 at 57 m.p.h., 
the automatic brake application was received at the high 
speed inductors which stopped the train just short of 
signal 908. Steam was worked until the train was stopped. 


A Typical Country Station on the South African Railways 


A Handy Battery Elevator Truck 


In battery rooms the equipment provided to eliminate 
the lifting of batteries is bound to promote efficiency. In 
the storage battery room in the 47th street yards, Chicago, 
of the. Chicago & Western Indiana, a truck equipped with 
an elevating platform raised by a hand windlass is used 


Showing the Truck in the Lowered and Raised Positions 


to set batteries up on trucks, on the washing bench or on 
the larger shelves for charging and storing. 

The movable platform is supported and slides up and 
down in the channel iron side frames. A cable attached 
to the platform passes over the pulley at the top and down 
again around the drum which is driven by the smaller 
gear on the hand crank shaft. The device has an auto- 

-matic band brake that holds the platform in any position 

or can be used to lower the loaded platform gradually. 
The upright frame is hinged to permit the truck being 
taken through low doors. 


A Compact Distribution Panel for Battery 
Charging 


A convenient and compact form of distribution panel 
for battery charging circuits which can be made up in the 
shop.is shown in the accompanying illustrations. Two 
‘such panels are used for yard charging by the Soo Line. 

The panel is made up of a number of Crouse-Hinds 
B R 100 receptacles mounted close together in three tiers 
with nine units in each tier in a rectangular iron frame. 
A sheet steel cover, not shown, covers the top and back of 
the frame and the frame is mounted on a hollow iron pil- 
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lar bolted or lagged to the floor, six feet in front of the 
charging control panels. 

There are six charging control panels and the circuits 
from these panels are carried under the floor and up 
through the iron pillar to six of the receptacles. The re- 
mainder of the receptacles are connected to charging lines 
in the yard. 

Each charging line in the yard is fitted with several 
outlets connected in series and these outlets are normally 
short circuited with a short circuiting plug. A 125-volt 
circuit is used for charging and the resistances on the con- 
trol panels make it possible to charge a single battery or to 
charge two or three in series. Each receptacle in the cen- 


General View of Switchboard Room 


ter row is connected in series with the one above it and 
when only one circuit is being controlled by a rheostat the 
circuit is closed by inserting a plug (several of which are 
shown in the illustration). If two lines are to be con- 
nected in series the plug is withdrawn and the other cir- 
cuit plugged in. 

The first step in charging batteries is to pull the short 
circuiting plugs in the yards and replace them with the 
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plugs on the charging leads to the cars. Then the proper 


receptacle on the distribution panel is connected to one of 
the circuits from the control board by means of a short 


Close-Up View of Distribution Panel 


cable with a plug on each end. Finally the current is 
switched on at the control panel and is adjusted to the 
proper value by a carbon pile rheostat. 


Emergency Lights For Power House 


Electric power for the Union Pacific shops at 
Omaha is developed during the greater part of the 
year by the company’s own steam plant. A connec- 
tion is also maintained with the local power com- 
pany for emergencies and in the summer when there 
is no demand for exhaust steam for heating, the 


Locomotive Headlight Set on Platform in Boiler Room 


steam driven units are shut down and power is taken 
from the power company service. This is usually 
‘done only at night and there is always steam on the 
‘boilers. 

At rare intervals the purchased power supply fails. 
[t is then necessary to start the steam units immedi- 
‘ately. This emergency calls for lights which are pro- 
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vided by a Pyle National Type E 500-watt headlight set. 

The valve controlling the headlight turbine is placed 
alongside the door leading from the engine room to the 
boiler room on the boiler room side where it can be reached 
easily by a man from either room, and a Western 
Electric Utility floodlight containing a 150-watt lamp 
is mounted over the door on each side of the wall. A 
third unit is mounted on the wall at one end of the 
switchboard and in this way light is provided for 
getting the power house lignes ees started. 
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Answers to Questions 


1. If acircuit contains a neglibible resistance and has an 
inductance of .4 henry, what voltage ts necessary ta cause 
5 amperes to flow? The frequency is 60 cycles per second. 

2. If an alternating current flowing through a re- 
sistance reaches a maximum value of 300 amperes during 
every alternation, what value of continuous current will 
develop the same amount of heat when sent through the 
same resistance? 

3. What is this value called with reference to the al- 
ternating current?—A. L. B. 


Alternating Current Queries 


1. The first question may be answered by using the 
formula for alternating currents. 
B= 1 Se7/ R2eb (2a 
Where E = the voltage 
I =the scarrent 
R = resistance 
f = frequency 
L = inductance 
Substituting the known values the formula is as follows: 
E= 5. Xv 0*+ (27 K Opa 
= SOK RY (27 >< GOK ae 
5 Beer x OO TX 64 
Sat be0. 28. 008 4: 
= 753.6 volts answer. 

2. The second question involves a little knowledge of 
the behavior of alternating current. The maximum value 
which any alternating current reaches is always higher 
than that indicated by an alternating current ammeter 
through which it may be passing. The value recorded by 
the ammeter is only .707 of the maximum. 

. 300 X .707 = 212.1 amperes 

3. The value mentioned in question No. 2 is called the 
effective or virtual value. In other words, a direct cur- 
rent of 212.1 amperes would have the same heating effect 
as an alternating current whose maximum was 300 amps. 


Questions for January 


1. Why do the inside or back cells of two compartment 
train lighting batteries become pitted and leaky more than 
the front cells? 

2. What would cause the negative plates of a lead stor- 
age battery to turn red or a reddish brown? , 

3. Why is it that a battery once overheated and over- 
discharged cannot be brought wp to full capacity until the 
plates are taken out, washed and recharged with new acid? 


Unique Drive in New Tractor 


N internal gear drive for industrial tractors has 

been perfected by the Mercury Manufacturing 
Company, Chicago, and after three years of experimental 
operation, a new model—the Type H tractor—has been 
placed on the market in which this drive mechanism has 
been incorporated. 

The most important advantage claimed by the manu- 
facturer, on the basis of elaborate tests, is an increase of 
25 to 35 per cent in mechanical efficiency, compared with 
the Type L tractor of this company, a worm drive model. 


The Type-H Mercury Tractor 


These tests showed, for example that at a 200-lb. draw-bar 
pull, the new model was developing an efficiency, indi- 
cated by speed and current consumption, 23 per cent 
greater than the Type L; at a 600-lb. draw-bar pull, 28 
per cent; at 800 lb. drawbar pull, 40 per cent, etc. This 
increase in efficiency means an ability to run longer on 
one charge, to handle heavier loads during the same 
length of time, or to reduce the amount of the charge 
without reducing the reserve capacity of the batteries. 
According to reports from the manufacturer five trac- 
tors of the new internal gear drive which have been in 
experimental service for the last two years, have demon- 
strated high efficiency in maintenance as well as in op- 
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eration. Thus far it has been unnecessary to replace any 
parts of the drive mechanism. The salient features of 
the new drive are the balanced arrangement of the driv- 
ing gears within the wheels; the method used to position 
these gears in relation to one another; and the provision 
for an oil and dust-tight enclosure for every moving part. 
The power plant comprising the motor, motor hanger, 
rear axle housing, rear wheels, rear springs and all driv- 
ing gears, is assembled in a single unit which may be 


The Power Plant and a View of the Internal Gear 


readily detached from the frame. The sequence of opera- 
tion in this drive unit is as follows: The motor, joined 
to a pinion through a self-aligning spring coupler, drives 
a bevel gear contained in the axle housing. This gear 
in turn drives the axle pinions to each rear wheel. The 
axle pinions transmit the power through three idler gears 
to a large ring gear mounted on the inner circumference 
of the drive wheels. 

The motor is a high-speed, series-wound automotive 
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type, its characteristics being adapted to the gear drive 
and battery assemblies used. The coupling beween the 
motor and the driving pinion comprises four coil springs 
which cushion the initial starting torque, thereby allow- 
ing greater freedom of alinement, and eliminating much 
of the shock attending the operation of the machine. The 
frame, controller, safety features, wheel arrangement, etc., 
follow the lines which have been developed and used in 
the earlier designs of this company’s equipment. 


An Electric Hammer: 


A portable tool known as the Syntron electric hammer 
is being manufactured by the National Electric Manu- 
facturing Company, Pittsburgh, Pa. It is designed to run 
on 60-cycle current and at this frequency strikes 3,600 
blows per minute. It is suitable for drilling through 
masonry walls, drilling holes for expansion bolts, chipping 
castings, light riveting and assembly work, chipping and 
cracking stone, calking pipe, tank plates and so forth. 
A similar tool designed for 25 cycles which will strike 
1,500 blows: a minute can be used for heavier riveting. 
The hammer proper consists of two windings which are 
energized alternately to impart a reciprocating movement 
to a movable core or piston, which is the only moving part. 
In its forward stroke, the piston strikes a tool, which may 
be a drill, chisel, rivet set or the like. In its backward 
stroke the piston strikes an elastic bumper in which it 
stores its kinetic energy until it is moved forward again. 
The energy stored in the bumper is then returned to the 
piston on the forward stroke. 

To operate the hammer, alternating current is supplied 
to the two windings to energize them alternately so as to 


Electric 


The Syntron Hammer Showing the Coils and Piston 


Slide in Section 


impart a reciprocating movement to the piston, which will 
move in synchronism with the frequency of the alternating 
current supplied to the windings. The current alone pro- 
duces the operating forces to move the piston. No mechan- 
ical devices are used. 

The hammer is rugged in construction and aside from 
an occasional oiling of the piston, needs no attention. The 
piston is made of special hardened steel and will last in- 
definitely. A trigger switch on the handle of the hammer 
starts and stops the hammer. 

The hammer meets the need of a portable hammer drill 
that can be carried from job to job. It can be connected 
to any lamp socket and is then ready for work. 

The ruggedness of the tool is shown by a test which was 
made on one of them. The hammer was placed in a posi- 
tion approximating that of actual service. A blunt steel 
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bit was inserted in the hammer and the tool was pressed 
down on a.block of steel with a weight representing the 
pressure that would be applied by an operator. The cute 
rent was applied and the apparatus run in this condition 
for 948 consecutive hours without adjustment of any kind. 
When the tool was stopped, it was in a condition to be 
operated further and was cool enough to be held by the 
handle. The only noticeable wear occurred on the heads 
of the piston and the tool where they struck each other. 
They showed a slight lapping, but not one that would 
affect the efficiency of the hammer. It is estimated that 


The Hammer Complete With Cord, Plug, Tools and Control Box. 
The Control Box Contains No Moving Parts 


this test run is equivalent to about four years of ordinary 
service. 

The hammer is at present available in three sizes, one 
weighing 10 pounds, the second weighing 17 pounds and 
the third weighing 24 pounds. All sizes are available for 
110 or 220 volts and any frequency. The power con- 
sumption of the 17-pound hammer is 300 watts. Two 
carrying kits are supplied to hold the hammer and a con- 
trol box, together with a 50 ft. extension cord and a com- 
plete assortment of drills, chisels and stone points. 


Transformer for Switch Lantern 


The advantage of electricity over oil for the illumination 
of railway signals has long been recognized, but little at- 
tention has been given to electric lighting of lanterns on 
hand-thrown switch-stands. This is probably due to the 
inability to distribute cheap and reliable commercial power. 
Installations of the a. c. floating battery system make pos- 
sible the electric lighting of all switch lanterns in the ter- 
ritory served by the system. The filaments of 110-volt 
lamps are too fragile for switch lighting service because 
the switch stands are usually mounted on long ties and 
the shocks and vibration are severe. Hence low voltage 
lamps should be used in order to obtain a rugged filament. 
In order to meet this situation the General Electric Com- 
pany has recently placed on the market a switch lighting 
transformer, equipped with a standard 10-volt lamp, as 
shown in the accompanying illustration. The transformer 
is designed to operate on alternating current of any fre- 
quency from 25 to 140 cycles. It has a 115-volt primary 
and 10-volt secondary winding. The lamp receptacle is 
mounted on an insulating base. Means are provided for 
a vertical adjustment of 7/16 in. and a horizontal adjust- 
ment in two directions of 1/32 in. The lamp is the S-11 
bulb, C-3, filament, single contact bayonet base %4 amp. 
10-volt, shown on A. R. A. plan 1,544, part 15,442. This 
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transformer can be installed in an existing oil lantern of 
either the side door or top door type. If it is not con- 
venient to drill the bottom of the lantern for holding down 
screws, the transformer can be mounted on a piece of 


The New Transformer, Together With a Lamp Mounting, May Be 
Placed in an Old Oil Lantern Body 


sheet steel the same horizontal dimensions as the oil fount, 
and set in the lantern. The primary leads should be 
brought into the lantern through a porcelain entrance 
bushing. 


An A. C. Motor That Corrects Power-Factor 


The Wagner Electric Corporation has developed a 
radically new type of constant-speed alternating-current 
motor, designated as the Fynn-Weichsel motor, which has 
many desirable characteristics. 

The motor starts as a slip-ring induction motor, having 
starting torque characteristics much more favorable than 
the usual squirrel-cage motor ; that is, it will develop 150 
per cent torque with a starting current of from 150 to 200 
per cent of full load current. After the motor attains 
synchronous speed which it will do under 150 per cent 
load, it becomes a self-excited synchronous induction 
motor. 

With appropriate windings, the motor can be made to 
operate at unity power-factor, or with a definitely leading 
current to compensate for lagging current taken by other 
motors on the same line. | 

As a synchronous induction motor, it will carry 150 per 
cent load without falling out of step. Above this value it 
drops into induction motor characteristics and continues 
to run as a slip-ring motor, to the breakdown point of 
approximately 300 per cent load before it stops. In this 
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way the motor combines the favorable and desirable char- 
acteristics of both the slip-ring induction motor and the 
synchronous motor without any of their most objection- 
able features. It may be designed for a wide range of 
characteristics with respect to power-factor at various 
loads. 

Loading the motor beyond the limits of synchronous 
speed operation simply establishes slip sufficient to carry 
the load as an induction motor. There is always a syn- 


chronizing tendency that reduces slip, and when the load 
decreases to a point below 150 per cent of full load, it 


The Stator of the Fynn-Weischel Motor is Similar to a Standard 
Induction Motor Stator 


pulls the rotor back into synchronism. This character- 
istic enables the motor to carry temporary excess over- 
loads in the same way that the squirrel-cage or slip-ring 
induction motor will carry overloads, thereby making the 
motor as stable and practical in its operation as present 
types of induction motors. 

The advantages claimed for. this motor are as follows: 
The power-factor correction is at the most usual source 
of low power-factor. Heavy currents drawn by syn- 
chronous motors when started or when thrown out of step 
are eliminated, and the necessity for special attendance for 


The Rotor is Provided With a Commutator and Slip-Rings. 
Fan at One End of the Rotor Furnishes Directed Draft 


The 


Ventilation Around the Stator Iron and Through 
the Rotor Iron Below Slots 


operation and adjustment of large synchronous motors is 
obviated. The motor eliminates the necessity for syn- 
chronous convertors or other corrective means at trans- 
mission and distribution centers in so far as they may be 
required for industrial motor loads. Actual energy 
wasted upon the customer’s premises is reduced by from 
three to five per cent. The motor makes possible a 30 per 
cent reduction in cost of future plant extensions after 
present equipment is fully loaded. 
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The Western Electric Company has been appointed 
distributor by the Chicago Concrete Post Company for 
the concrete lighting standards and railway supplies used 
in railway signalling manufactured by the latter company. 


The “Pittsburgher” is the name of a new through 
night passenger train of the Pennsylvania, between New 
York City and Pittsburgh, which will be put in service on 
January 14. The time of train No. 37, the Iron City 
Express, will at the same time be shortened. 


The Dixie Limited of the Nashville, Chattanooga & 
St. Louis, southbound, was derailed at Kennesaw, Ga., on 
December 22, and the locomotive was overturned. The 
engineman was killed and two other trainmen were in- 
jured. Injuries to passengers were all reported as not 
serious. 


The Sprague Safety Control & Signal Corporation, 
New York, has opened a permanent western branch in 
Room 959, Illinois Merchants Bank building, Chicago. 
F. D. Sprague, chief engineer, will be in charge with 
technical assistants to handle both the train control and 
additional signal work. 


The City of Chicago is renewing its efforts to secure 
immediate action on the part of the roads entering that city 
in elevating their tracks. Presidents of the roads with 
terminals in Chicago have been invited by Commissioner 
of Public Works Sprague to state their positions on the 
matter in early conferences. 


The Gibb Instrument Company of Bay .City, Michi- 
gan, manufacturers of Electric Welding Equipment, an- 
nounce the appointment of Glenn A. Wilson as manager 
for New York and New England territory, with head- 
quarters at 120 Liberty street, New York. Mr. Wilson 
formerly represented the Mutual Electric and Machine 
Company. 


The Erie Railroad Co. has purchased two new 
400 hp. B. & W. boilers and two Westinghouse new model 
underfeed stokers for installation in its shops at Hornell, 
N. Y. These stokers will be driven by direct current 
motors. Baldwin chain drives will transmit power from 
the motors to the stoker. Positive air pressure under the 
grates will be furnished by Wing turbo-blowers controlled 
by Ruggles-Klingman regulators. 


The General Electric Company has created a south- 
western district to handle its apparatus business in Texas, 
Oklahoma, Southern New Mexico and southeastern Ari- 
zona. The Southwest General Electric Company, as such, 
will continue to act as distributing jobber in the south- 
western district. C. W. Hobson has been appointed 
southwestern manager in general charge of General Elec- 
tric business in that territory, and L. T. Blaisdell, district 
manager. 
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Train Dispatching by Radio 

The Southern Pacific on December 7 directed the opera- 
tion of trains on its Coos Bay branch by radio, sending 
orders from the government radio station at Marshfield, 
Ore., to the government radio station on Puget Sound and 
from there to Eugene by Western Union telegraph. This 
expedient was adopted because of a storm which caused 
all wires to fail. 


Burlington Opens New Denver Shops 


The opening of the new shops of the Chicago, Burling- 
ton & Quincy at North Denver, Colo., recently was marked 
by a formal dedication which was attended by a large. 
number of Burlington officers, representatives of other 
roads and business men and local officials of the city. 
Invitations to the dedication were extended to 560 Denver 
business men and large numbers responded. Following 
a luncheon in the new building, Governor Sweet of Colo- 
rado, Mayor Stapleton of Denver, vice-president Baldwin 
of the Burlington, former governor E. M. Hammons and 
Thomas B. Stearns, representing the contractors who con- 
structed the shops, gave short talks. A trip of inspection 
through the shops followed. The speakers at the dedica- 
tion termed the shops the “biggest single improvement: 
brought to Denver in its history.” The plant will be used 
primarily for the repair and rebuilding of locomotives used 
on the Colorado & Southern and on the Burlington lines in 
Colorado, Wyoming and western Nebraska. 


Baltimore & Ohio to Electrify Staten Island Lines: 


Plans are being made for the electrification of the 
Baltimore & Ohio lines on Staten Island, New York. It 
is expected that the first section to be undertaken will be 
the line of the Staten Island Rapid Transit Railway from: 
St. George to Tottenville and South Beach. This includes 
about 16 miles of line carrying suburban passenger traffic 
and will involve an expenditure of approximately $6,000,- 
000. After this, the electrification of the remaining pas- 
senger lines will be completed and the railroad will then. 
give its attention to the freight lines. The character of 
construction and type of equipment to be used has not yet 
been decided upon. 

A tunnel to Staten Island, connecting with the present 
subway system on Manhattan Island, may be built, but 
whether subway trains from Manhattan will be run through. 
the tunnel and then over the lines on Staten Island has not. 
been determined. The Staten Island lines at present bring 
32 trains into St. George within two hours every morning 
and so many additional trains could probably be accom- 
modated in the present subway system of Manhattan. To. 
meet this condition additional subway systems would have 
to be provided on the lower part of Manhattan Island as- 
well as the tube to Staten Island. 
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That the electrification of the Staten Island lines cannot 
be completed by January 1, 1926, as provided for in the 
Kaufmann Act, is a foregone conclusion. As much of the 
work as possible will be completed by that date. After 
that time an extension of time is hoped for. 

Another possibility is that the act may be revised so 
that only a’part of the freight lines of the railroad will 
have to be electrified. 


Huge Hydro-Electric Unit for Niagara Falls 


The world’s largest hydro-electric power unit was placed 
in conmercial operation at Niagara Falls, December 18. The 
generating unit is a 65,000 kv-a. 107 r.p.m., 12,000 volt, 
25 cycle vertical waterwheel driven generator, driven by a 
70,000 h.p. hydraulic turbine, with a total weight of over 
1,750 tons. It is the first of two such units now being 
installed by the General Electric Company and the Wil- 
liam Cramp & Sons Ship & Engine Building Company of 
Philadelphia. The station, when completed, will have a 
rated capacity of 454,000 horsepower. The unit just in- 
stalled uses 3,500 cubic feet of water per second with an 
efficiency of at least 93 per cent. Using the same amount 
of water formerly used by seven 5,000 horsepower units, 
it delivers energy equivalent to the output of fourteen such 
units. 


Electric Storage Battery Co. Erects New Building 


Work is well under way on the new building of the 
Electric Storage Battery Company at Vandeventer and 
Chouteau Avenues, St. Louis, Mo. 

With the steady growth of business, larger quarters 
were necessary to enable the St. Louis Branch to handle 
their work in an efficient manner. The new building now 
under way, has 32,000 square feet of floor space. 

The building itself will be of mill type construction. 
Sixteen foot steel sash and saw tooth skylight over one 
hundred feet in length assure ideal daylight working con- 
ditions. Reinforced concrete shipping platforms are be- 
ing installed with the most modern equipment for the han- 
Shower baths, locker rooms and lunch 


_ rooms are being provided. . 
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The administration offices of the St. Louis Branch will 
all be housed in this building from which the needs of 
Exide batterymen in the states of Missouri, Southern 
Illinois, Arkansas, Louisiana, Oklahoma and Texas, will 


be cared for. 


Personals 


C. P. Taylor has been appointed electrical engineer 


| of the Norfolk & Western with headquarters at Roanoke, 


_Va., succeeding C. H. Quinn, resigned. 


A. E. Tregenza, for the past eleven years general 


sales manager of the Economy Fuse & Manufacturing’ 
_ Company, Chicago, has resigned. 


Nicholas M. DuChemin has assumed the duties of 
general superintendent of the West Lynn plant of the 


| General Electric Company following the death of William 


| 


J. Lloyd on October 28. This follows an announcement 
recently made by F. P. Cox, manager of that plant. Mr. 
DuChemin was born in New York City in 1895 and is a 
_ graduate of St. Bonaventure’s College, Newfoundland, 
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class of 1913, where he won the Rhodes scholarship. He 
joined the General Electric apprentice school at the River 
Works in Lynn and also the engineering school. In ad- 
dition to this he attended the Suffolk Law School in Bos- 
ton and took a year’s course at the Boston University. 
During the years 1917 to 1919 he was in the United States 
navy, enlisting as a seaman and finishing with the com- 
mission of lieutenant in charge of construction work for 
aviation uses. Following his naval service he returned to 
the Lynn plant of the General Electric Company as a 
boring mill hand. He soon won promotion and his safety 
work caused his being put in charge of the Bedeaux point 
system in the West Lynn plant, the position he occupied 
when he received his recent appointment. 


Charles H. Quinn, chief electrical engineer of the 
Norfolk & Western, has resigned, effective December 15, 
1923.. Mr. Quinn was born in Sacramento, Cal., in 1874. 
His first railroad ex- 
perience was gained 
on the Southern Pa- 
cific at San Antonio, 
Tex., where, in 1892, 
he entered the service 
as machinist’s appren- 
tice. Later, he com- 
pleted his education at 
Purdue University, 
where he was gradu- 
ated in 1899 as an 
electrical engineer. 
While going through 
school, Mr. Quinn put 
in two periods of 
three months each as 
journeyman machinist 
on the Mexican Inter- 
national and in customs service of the government. After - 
his graduation, he remained at Purdue University for two 
years as instructor in mechanical engineer drafting and 
shop practice. In 1901, he went to the Norfolk & West- 
ern as a draftsman. After a year in the service of this 
road, he was promoted to electrical foreman which posi- 
tion he held for five yeats. During this time he had the 
direct supervision of laying out plants, both steam and 
electric. While in this position, much of Mr. Quinn’s 
work consisted of changing over steam plants into elec- 
tric plants, including the terminal at Portsmouth, Ohio. 
In 1906, he was appointed assistant engineer of motive 
power. The work of investigation looking towards the 
electrification of the Norfolk & Western was begun in 
1910 and electrification was authorized and installed in 
1915. In 1914, Mr. Quinn was promoted to chief electri- 
cal engineer of the road which position he has held up to 
the time of his resignation. 


C. H. Quinn 


William Porter White has been appointed to act as 
personal assistant to M. O. Troy, new executive assistant 
manager of the central station department of the General 
Electric Company, according to a recent announcement. 
His headquarters will probably be at Schenectady in com- 
mon with Mr. Troy. 

Mr. White was born at Beaufort, S. C., in 1885, re- 
ceiving his early education in the grammer and high 
schools. He is a graduate of Clemson College, class of 
1906, whence he entered the student test course at the 
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Pittsfield works of the General Electric Company. In 
1908 he started work in the transformer engineering de- 
partment there, where he received a thorough training 
in designing. In 1911 he was transferred to the trans- 
former sales department at Schenectady and, in 1912, 
was placed in charge of exploitation and sale of feeder 
voltage regulators and generator voltage regulators. He 
received another promotion in 1913, taking charge of 
commercial engineering work in the transformer sales 
department at Pittsfield. 

He has taken active interest in A. I. E. E. and N. E. L. 
A. activities, as well as work in the Electric Power club. 
He is past chairman of the Pittsfield section of A. I. E. E. 
and a present member of its executive council. 


L. R. Brown has been appointed manager of the 
transformer division of the new central station depart- 
ment of the General Electric Company, according to a 
recent announcement. He was one of the company’s first 
transformer specialists and has a wide personal acquaint- 
ance in the central station industry. 

Mr. Brown is a graduate of the University of Wis- 
consin, class of 1903. Following early work with the 
Oshkosh Electric Light & Power Company he entered the 
General Electric test course at Schenectady. He later 
took up duties in the switchboard department there work- 
ing on station layout engineering. With the establish- 
ment of the transformer sales department he joined this 
division in 1906 and spent three years as transformer 
“missionary” in the Chicago, Texas and New York terri- 
tories. In 1911 he was made head of the distribution 
section of transformer sales, including exploitation, quo- 
tation, distribution system and service. In 1913 he es- 
tablished the first transformer commercial offices at Pitts- 
field and continued as head of the transformer department 
there until the transfer of the other section of the trans- 
former department to Pittsfield. 

In connection with the reorganization following this 
and other changes in the central station department, G. G. 
Jeter, H. F. McRell and Clinton Jones are to be sales 
managers in this division. Mr. Jeter will have charge of 
. transformer accessories, advertising and publicity; Mr. 
Jones will have supervision of power transformers, and 
Mr. McRell, distribution transformers. 


Trade Publications 


The Johns-Pratt Company, Hartford, Conn., is dis- 
tributing a one-page, illustrated folder showing its Noark 
universal service switch. 


Sangamo Electric Company, Springfield, Ill., has just 
issued a small, illustrated, envelope folder showing 
the various types of meters which it manufactures to meet 
the requirements of different circuits. 


Central Electric Company, Chicago, Ill., has just 
issued its new catalogue No. 95. The booklet consists 
of 16 pages and contains illustrations and descriptions 
of the various types of lighting fixtures manufactured 
by the company, under the trade name of Attalite. The 
separate price list accompanies the catalogue. 


Copper Clad Steel Company, New York City, has 
recently issued a four-page folder entitled, “Technical 
Data and Tables on Copper Weld Signal Line Wire.” 


Vol. 15, No. 1 


Accompanying the wire data is a single sheet giving 
information on copper weld ground rods. This informa- 
tion is illustrated and specific details are given explaining 
the exact method of making the connections. 


The Westinghouse Electric & Manufacturing Com- 
pany, East Pittsburgh, Pa., has issued a 24 page book- 
let, entitled “A Material of Endless Possibilities,” contain- 
ing information about Micarta and the many uses to which 
it has been put, and indicating the possibilities for other 
applications. Some of the products for which Micarta is 
already used are bushings, cord terminals, discs, fan 
blades, gears, gaskets, handles, insulators, knobs, pin- 
ions, pulleys, radio panels, switchboards, telephone appa- 
ratus and washers, 


The Westinghouse Electric & Manufacturing Company 
has issued the first number of a miniature publication en- 
titled, ‘Electric Heat.” This publication which will be pub- 
lished frequently is devoted to industrial electric heating 
problems. In this issue there are articles concerning the use 
of electric heat in the manufacture of storage batteries, 
electric motors and many other subjects. Of especial im- 
portance are articles by Professor W. Trinks of the Car- 
negie Institute of Technology on “Advantages and Lim- 
itations of Electric Heat’? and “Reduced Labor—A By- 
Product,” by M. R. Armstrong. The method of calculat- 
ing power requirements of electric ovens is given together 
with a number of ways in which hard jobs may be made 
easy by electric heating. 


Manual of Instruction for Welding Operators—tThis 
manual contains a complete set of outlines of lessons, exer- 
cises and examination for the training of oxy-acetylene 
welders and electric arc welders. In the outline of lessons 
a great deal of care has been exercised to provide a logical 
development of welding instruction, and to give reading — 
references which will enable the instructor and student to — 
secure full information on every topic in the outline. The 
exercises in each course start with an exercise in setting 
up the apparatus for welding, and carries the student 
through the more general operations, then provides spe- 
cial exercises typical of the work done in some of the more 
important industries which are large users of the welding 
processes. In the case of each exercise the objective is 
clearly stated and auxiliary information is supplied cover- 
ing the important points which might be overlooked by 
the student in his course of reading. Lessons and exer- 
cises are supplemented by lists of general and special ex- 
amination questions. These questions may be made to 
serve a threefold purpose. The instructor can use them 
to determine how much the student has gained from his 
course of instruction ; the employer can use them to deter- 
mine the abdity of the applicant for a welding position, and 
the welder himself can use them as a check on his own 
knowledge of the work which he is doing. The manual 
contains two pages of color charts, one of them illustrat- 
ing the appearance of metal at varying temperatures and 
the other showing the proper adjustment of the oxy-acety- 
lene flame. There are also two pages of illustrations show- 
ing step by step how to assemble the oxy-acetylene ap- — 
paratus and get it ready for operation. This little book- 
let has been prepared for the use of welding instructors, 
welding foremen, welding supervisors and welding stu- 
dents. It will be sent free to interested parties by The 
Welding Engineer, 608 S. Dearborn St., Chicago, III. 
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A method for determining the character of iron and steel 
sections without testing samples to destruction is de- 
scribed elsewhere in this issue. The 


Practical process is magnetic, and depending 
Magnetic upon what characteristic of the metal 
Analysis is to be determined, various proper- 


ties and factors such as permeability, 
reluctance, hysteresis and coercive force are employed. 

Development of the process has been under way for a 
number of years but practical applications have been 
made only recently. Scepticism may be justifiable on the 
ground that the process is new and is used very little 
commercially, but it may also be said that it has been ap- 
proved by prominent engineers not interested in its com- 
mercial development. Several examples are given of its 
application and others will suggest themselves to the 
electrical engineer. For example a magnetizing coil can 
be placed around an elevator cable and exploring coils in- 
side of the magnetizing coil connected to a galvanometcr 
or relay. With the cable in perfect condition the explor- 
ing coils will be inoperative, but if a strand is broken, the 
galvanometer will register that fact as the cable is passed 
through the coil. Surely it is a process which has great 
possibilities for use by the railroads or for testing ma- 
terials offered for purchase. 


Technical men seldom interest themselves to any great 
extent in the railroad problem as a whole, but a working 
knowledge of the situation as it 


he changes from month to month is de- 
Railroad sirable, and to have such a knowledge 
Situation might be considered as the duty of 


everyone employed by a railroad; a 
duty not only to the railroad, but also to himself. 

The railroad situation was presented to the public at 
the evening session of a transportation meeting held at 
Philadelphia, Pa., February 5, under the auspices of the 
American Institute of Electrical Engineers. What was 
said at the meeting is not reported in the Railway Elec- 
trical Engineer, but many of the readers, among whom 
there is a high average of radio fans, listened to the speak- 
ers. Nothing of technical interest was discussed, but 
points were brought out which are of vital interest to 
everyone. For example, such statements as the follow- 
ing were made: “Transportation is everybody's prob- 
lem”; “The roads must now make large progress in ex- 
pansion of facilities if they are not to be swamped by the 
rowing needs of the country”; “Tnvestors’ dollars cannot 
be commandeered they must be attracted by the rail- 
road’s earning power and credit.” “Acriculture and rail- 
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roads are singularly dependent upon each other.” “The 
railroads are in need of reasonable taxation and less gov- 
ernmental regulation.” 

These according to our best railroad authorities are 
points of fact and certainly such facts placed in the hands 
of the public will not be detrimental to the railroads. 
It is easy to criticise and often difficult to answer criticism. 
A general knowledge of the situation, however, is a great 
asset in meeting cant and criticism and any man who 
boosts his own railroad is boosting his own job. 


Probably no more useful meeting dealing with electric 


traction was ever held than the transportation meeting 
of the American Institute of Elec- 


Traction trical Engineers in Philadelphia, Pa., 
Requirements Tuesday afternoon, February 5. It 
Outlined is reported elsewhere in this issue. 


None of the information presented 
smacked of exaggeration or exploitation and during the 
discussion the railroad representatives described railroad 
operating conditions and specified certain things the elec- 
trical engineers must do if they wish to increase the num- 
ber of electric traction installations on the railroads. 

Much credit is due to L. G. Coleman, assistant general 
manager, Boston & Maine, J. E. Crawford, assistant gen- 
eral manager, Norfolk & Western and Williarn Elmer, 
division superintendent, Pennsylvania, for their unbiased 
and intelligent presentation of the railroad problems. 


The industrial world today is so constituted that when- 
ever any first-class device makes its appearance on the 
market, it is followed in a remarkably 


Good and short time by an inferior imitation 
Bad which claims to possess all of the 
Equipment qualities of the original device, but 


at a lower cost. There are no doubt 
times when the imitation article is the equivalent of the 
original product, but it is not often. Much more fre- 
quently it happens that the second device is not only lower 
in cost but very much lower. in quality, and it behooves 
the careful purchaser: to beware of these imitations. It 
must ever be kept in mind that any consideration of cost 
should not be based entirely upon the purchase price of 
the article as this is only one factor in the actual cost, 
and very often, the-smallest factor to be considered. 
The important: thing to give attention to is the length 
of time which the. device: will give. satisfactory service. 
Too frequently material and equipment of all.kinds is 
purchased on a-price basis entirely, with the imevitable 


a 
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result that the ultimate cost is very much more than it 
would have been if the higher priced original article had 
been purchased. There is probably no other line of 
equipment where this is more true than in the’ case of 
électrical supplies of all kinds. The very fact that the 
list of electrical equipment runs into thousands of items 
makes it a most fruitful field. for the unscrupulous imi- 
tator whose sole object is to secure one-time sales on a 
low first cost basis. Fortunate is the electrical man who 
is able to specify his whole line of supplies and unhappy 
indeed is he who is obliged to use the material which 
has been purchased by someone who ee not appreciate 
the value of endurance in service. 

The subject is by no means a new one. It has been 
a most important issue on many railroads for years be- 
tween electrical men and purchasing departments. How- 
ever, there seems to be a growing tendency on the part 
of the purchasing departments to give more considera- 
tion to the recommendations of the electrical engineers 
than there once was, with the result that better material 
is being secured and better service is being rendered at 
a lower cost in spite of the fact that the first cost appears 
to be high. There is nevertheless plenty of opportunity 
for furthering the cooperation between the purchasing de- 
partments and the electrical men and the latter should 
be constantly alert to use their influence towards the pur- 
chase of reliable and serviceable equipment. In this way 
the integrity of their departments may be maintained 
and reliable service furnished even under the most trying 
conditions of operation. 


The old adage, “It never rains but it pours,’ was never 
better exemplified than in the recent order of the Inter- 
state Commerce Commission requir- 


Still More ing train control installations on 45 
Train roads not included in the previous 
Control order issued by the same body on 


this subject. While the roads af- 
fected by the previous order were still stewing about their 
problems in meeting the requirements, the second edict 
‘came like a bolt from a clear sky. Not alone are the 45 
additional roads atfected by the new order, but the orig- 
inal 49 roads which were included in the first order are 
obliged to install a second division when few of them 
have completed plans for the installation on the first di- 
vision. The problem of train control is undoubtedly the 
paramount issue of the year. 

While it might not be entirely apparent at first glance, 
the real reason behind the second order of the Interstate 
Commerce Commission is the increasing demand of pub- 
lic opinion for more safety in the operation of passenger 
trains. Each rail accident serves to make it more appar- 
ent that steps must be taken which will reduce, if not 
completely eliminate, the disastrous head-on and rear-end 
collisions which continue to occur even on double track 
and well signaled roads. 

There is little doubt but that the era of train control 
is near at hand. From the electrical man’s point of view, 
it means that he must give much attention to the sub- 
ject. There are many different types of systems of train 
control available, quite a number of which are fully capa- 
ble of meeting the requirements of the Interstate Com- 
merce Commission. The railway electrical engineers 
must familiarize themselves with the general principles 
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of these as rapidly as possible so they may be in a po- 
sition to discuss them-intelligently when occasion arises. 
It does not require a great amount of consideration to 
foresee that such occasions are inevitable. 

Having once decided on any particular system on a 
given road, the electrical engineer of that road should 
lose no time in acquiring a complete understanding of 
that system, for the present indications are that he will 
have much to do with its operation and maintenance. The 
subject opens up a new field for the electrical men and 
embraces at least one new angle with which they have 
heretofore had nothing to do, namely the air brake equip- 
ment. It is not alone sufficient to be familiar with the 
electrical equipment which is required in the operation of 
train control apparatus on the locomotive, but the elec- 
trical man who knows his job will go further and learn 
much more concerning the whys and wherefores of the 
air-brake equipment, a thing which has never interested 
him before. The number of electrical men who are fa- 
miliar with the operation of the automatic air brake ap- 
paratus, which is so vital to railroad operation, is piti- 
fully few. Some know in a general way how the equip- 
ment functions, but in order to cope with the situations 
which are bound to arise when train control becomes an 


established feature, a far greater knowledge of the sub- 


ject than that possessed by the majority will prove a very 
great asset on many an occasion. You may not know 
now what system of train control your road will adopt, 
but the automatic air brake equipment is the same on all 
roads and there can be no possible excuse for electrical 
men not being familiar with this angle of the big prob- 
lem of the day. 


New Books 


Emergency Braking of Electric Cars—By D. D. Ewing. 
Engineering Experiment Station, Purdue University, 
164 pages, 6 in. by 9 in. 

This bulletin contains the report of a series of emer- 

gency shop tests made with four types of city and interur- 

ban electric cars. The investigation was a co-operative 
one, participated in by Purdue University, the Central 

Electric Railway Association and the Westinghouse Trac- 

tion Brake Company. The manner in which the tests were 

conducted, the results obtained and the conclusions 
reached are given in detail. 


Bulletin No. 13, 
Lafayette, Ind. 


N. Y., John Wiley & 
$2.00. 


By T. A. Rickard, 2d edition. 
337 pp., 8.25 im, cloth. 


Technical Writing. 
Sons; Lond., Chapman & Hall, 1923. 


Contents: General principles. — Naturalness. — Clear- 
ness.—Precision——Superlatives and the superfluous.—It, 
one, where, while, since—The subjunctive, shall and will, 
and the possessive-—Relative pronouns.—Prepositions 
and preposition-verbs——Hyphens and compound words.— 
Slovenliness—Jargon—The wrong word.—Construc- 
tion.—Punctuation.—Composition.—Style. 

Mr. Rickard’s book will be useful to every engineer 
who desires to write clearly, correctly and pleasantly. He 
calls attention to many common faults in technical’ writ- 
ing, illustrates them by many examples and shows how 
they might have been avoided. The advice given is prac- 
tical and is based on lengthy editorial experience. The 
new edition has been corrected, and partly rewritten, and 
enlarged by two new chapters. 


- Pennsylvania Builds Three Electric Locomotives 


Machines All of One Design But One Will Be Used for 
Freight and Two for Passenger Service 


By T. C. Wurts 


General Engineer, Westinghouse Electric & Manufacturing Company 


T the Altoona shops of the Pennsylvania there are 
now being built three 200-ton electric locomotives, 
all of the same type. One of these is to be used for 

freight under the single phase alternating current trolley, 
while the other two are to be given extensive tests to de- 
termine their adaptability for passenger service, after 
which it is proposed to use them as direct current locomo- 


Two of the Single Phase Motors Mounted in Cradle, Showing the 
’ Springs in the Gear Center - 


tives on the New York tunnel and terminal division of the 
railroad. 

With the prospect.of extensive main line electrification 
in the near future, and with the probability of the electri- 


motive, which is now in regular freight service between 
Philadelphia and Paoli. 

Each of the three new locomotives will weigh approxi- 
mately 400,000 pounds, and will be equipped with four 
single phase commutator type motors. These motors have 
a continuous rating on single phase power of 760 hp., giv- 
ing a total locomotive rating of 3,040 hp. 

The locomotives have a 2-8-2 wheel arrangement with 
the so-called “steeple” type cab construction. The motors 
are arranged two per jack shaft, and are mounted outside 
of, and at either end of, the driving wheelbase. Each 
jack shaft serves two pairs of drivers, The connection be- 
tween the motors and the jack shaft is by means of pinions 
and flexible gears. 

The single phase freight locomotive will have a gear 
ratio of 30:118 and a maximum speed of 35 miles an hour. 
The two locomotives that are being arranged for direct 
current passenger service over the New York tunnel and 
terminal division will have a gear ratio of 50:98, permit- 
ting a maximum speed of 70 miles an hour. 

Although two of these locomotives are being laid out for 
d. c. operation, while the third is to operate under an a. c. 
trolley, the motors and all other parts possible are being 
made identical. The space required for the transformer 
on the a. c. locomotive is devoted to accelerating resist- 
ance on the d. c. locomotives. The pantagraph on the a. 
c. locomotive gives place to the third rail shoe on the d. 
c. locomotives, etc. 

Side rods will be utilized for the transmission of power 
from the jack shaft to drivers. Flexibility between the 
motor armature and the running gear will be provided by 
springs set in the gear center, and flexible pinions in one 


Side Elevation of One of the Locomotives. 


Guiding Wheels 36 in.; Total Wheel-Base 54 ft. ant Tia 


fication of the Altoona grade before many years, the 
Pennsylvania Railroad built a split-phase locomotive of 
4,000 hp. continuous rating, known as the “FF-1” locomo- 
tive, and placed it in service in the spring of 1917, The 
war and Government control of the railways, combined 
with other causes, delayed somewhat the test of this loco- 
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The Principal Dimensions are: Dia. of Drives 80 in.; Driving Wheelbase 22 ft. 3 in.; Dia. of 


Length Inside Knuckles 68 ft. 2!% in. 


of each pair of motors geared to their common jack shaft. 
These springs in the gear center and in the pinion have 
been especially devised by the Westinghouse Electric & 
Manufacturing Company. They are of the leaf type, and 
are inserted into their pockets without any initial tension, 
and are so designed that they will be active throughout the 
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operating range of the locomotives. Throughout the, de- 


sign of these locomotives, the underlying principle adhered ' 


to has been that of extreme simplicity. 


A. C. Freight Locomotive 


The outstanding feature of the freight locomotive is the 
traction motor, which has the largest capacity possible 
under the limitations prescribed by the Pennsylvania Rail- 
road. It should be noted in this connection that this motor 
has the greatest capacity of any single phase commutator 
type traction motor that has ever been built in this coun- 
try. Some idea of its size can be gained from the follow- 
ing figures: The outside diameter of the frame is 76 
inches, while the motor is 4334 inches long. The main 
frame of the locomotive is so designed and machined that 
it forms a cradle into which the motor is inserted, thus 
making the latter an integral part of the locomotive main 
frame. The motor bearings are carried on the side frames 
of the locomotive, and are entirely separate from the main 
frame of the motor itself, but are integral with the motor 
cradle. In order to maintain the high rating previously 
mentioned, forced ventilation has been necessary, air being 


of These Electro-Pneumatic Unit 


1500- Ampere 
Switches on Each D. C. Locomotive 


There Are 21 


drawn through the motors instead of blowing it through 
as has been the usual practice with forced ventilation. 
Another interesting and novel feature of this locomotive 
is the use of an oil-insulated, force-cooled transformer. 
The tank of this transformer is built into the locomotive, 
but it is entirely separate from the cab structure. Its base 
rests on pads on the locomotive:main frame, while the top 


is formed by-a portion of the.cab roof, but at no point is it’ 


rigidly connected to the cab structure. The sides of this 
tank are formed from a single sheet of steel, with a vertical 
seam joined by a double row of rivets. The bottom of the 
tank, which is an integral cup shaped piece, is set into the 
side sheets and riveted into place. 

The transformer oil will be cooled by being pumped 
through a forced ventilated radiator. A single motor is 
provided to drive both the oil pump and the blower which 
provides the ventilating air. 

The locomotive roof is constructed so that the removal 
of the transformer core from the locomotive can be accom- 
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plished by simply removing that portion of the roof di- 


‘rectly over the’ transformer. 


Two motor-driven blower sets are provided, one for 
each pair of traction motors. The motors driving these 
sets and the motor driving the oil pump and blower men- 
tioned above are identica! with the single exception of the 


~— ~ 


Master Controller for the Alternating Current Locomotive 


shaft extension. This feature lends itself to simplicity and 
ease of maintenance. 

The control of the traction motors again emphasize sim- 
plicity. The apparatus provided consists only of a master 
controller, a reverser, the necessary unit switches for a 
notch-by-notch voltage increase to the normal voltage of 
the traction motors, preventive coils, and the minimum 
number of relays consistent with safety. In addition to 


Master Controller for the Direct Current Locomotives 


this apparatus there is a small motor-generator set for 
charging ‘the storage battery which furnishes the energy 
for the Lonttol apparatus and lights.. The brake system is 
of the standard locomotive type. The brake lever system 
is designed for clasp brakes, ‘giving 100 per cent braking 
power at the driving’ wheel. ; 
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LOCOMOTIVE CAPACITY 


ay Continuous. : Hourly ; 
Tractive effort ( di: yee oe arene ath Moses. ~ 505000 ? 62,000 } 
Spee cee CNUMRE AMELIE) MP tonic ee cficiexe sie» b\e's eie'e eee 23 19.75 
Maximum T. E. (lb. at 33 1-3% adhesion).. 100,000 
Maximum speed (M. P. H.) wisi... decewe : : 35° 


The locomotive capacity as given in the table means that 
the locomotive is capable of hauling 2,370 adjusted tons 
up the slope west of Altoona, Pa. .. at an approximate speed 
of 24 miles an hour. 


D. C. Locomotives 


As indicated earlier in the article, the passenger locomo- 
tives are of the same fundamental design as the freight 


t 


One of the Twenty-three 3000-Ampere Electro-Pneumatic Switches. 


Used on Each D. C. Locomotive 


locomotive just described, and are intended for operation 
on the New York tunnel and terminal division. The trac- 
tion motors are identical to those used on the freight loco- 
motive, and with the gearing provided the locomotive is 
capable of handling the largest Pullman train entering or 
leaving the New York terminal. 

The blower sets are also a duplicate of those on the a. c. 
locomotive. A number of parts on the electrical equipment 
required for d. c. operation which cannot be made duplicate 
of the parts on the a. c. locomotive have been made dupli- 
cate of the parts on the present tunnel and terminal loco- 
motives. Among these parts may be mentioned the third 
rail shoes, resistance grids, etc. 

Mention has AP aee been made of the fact that the 
motors for these locomotives are in capacity the largest 
single phase traction motors in this country. The d. c. 
locomotives have the additional distinction of being 
equipped with the largest unit switches in existence. 
These switches are of the standard Westinghouse electro- 
pneumatic type, and have a continuous capacity of 3,000 
amperes, The arc rupturing capacity of these switches 
is many times this amount on a 750-volt circuit. A total of 
23 switches is required on each locomotive to handle the 
motor circuits. 

These locomotives will be completed and placed in 
service early this year, at which time it is proposed to make 
extensive tests to determine the practicability of this type 
of locomotive both for high speed Pageeae ay and for 


freight service. 


crane type electric truck. 
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Wet (Cine Type Truck in the Round- 


house 


T a recent discussion among electrical men, the ques- 
tion came up concerning the more extended use of the 
That such a truck is capable of 
doing much work about a roundhouse that is frequently 
done in a:much more expensive manner may be seen from 
the illustration. The picture shows a crane placing an air 
pump on a locomotive. The old pump has been removed 
and lies upon the tractor platform. With this type of 
truck, it is practical to bring a new pump from the store- 
room, take the old pump off the locomotive, replace it with 
the new one and carry the old pump back to the storeroom 
again in a surprisingly short time. Before the advent of 
the crane type truck, this work was done much. more 
laboriously and at much greater expense. 

Where it was formerly necessary to place a locomotive 
jack- weighing 2,000 Ib. in the locomotive pit, a common 
method was to call out the wrecking crew and train to do 
the job. By driving the crane type truck alongside the 
pit, however, the boom is used to place or remove the jack. 
An estimate as determined by officers of one of the roads 
in two of their roundhouses showed the saving of this 


a 


A Crane Type Truck Placing a New Pump 


equipment averaging around 1,000 man-hours per month. 
This type of truck is now used in many of the larger 
roundhouses of the country and has proved one of the 
most valuable developments in the railroad field during 
the last year. The truck shown in the illustration is one 
manutactured by the Elwell-Parker Electric Company of 
Cleveland, Ohio. 


An electrical exhibition under the auspices of the 
Victoria Electrical Federation will be held in Melbourne 
during September, 1924. It is planned to cover every 
phase of the electrical industry, showing working models 
of the various types of apparatus from toys to machinery, 
transport, lighting and other industrial equipment. Both 
wireless telegraphy and telephony will have prominent 
places in the exhibition. 


Repair of Electrical Indicating Instruments 


Causes Which May Make Them Indicate Incorrectly 
and Remedies Which May Be Applied 


oe By Victor H. Todd 
Pe Raed Westinghouse Electric & Mfg. Co. 


WO conditions exist when an indicating instrument 
is not in order. The instrument may not indicate 
at all, that is, it not only does not indicate properly, 

but the pointer does not move appreciably and there is 
no indication whatever, or the instrument may indicate 
but not indicate properly. 

When an electric measuring instrument fails to indicate, 
the trouble may be caused by one of four defects: (1) 
lack of current or voltage, (2) open circuit in the instru- 
ment, (3) short circuit of the measuring element and (4) 
mechanical difficulties. The first three are purely elec- 
trical defects and can be located by the proper use of ad- 
ditional instruments, while the fourth can be located us- 
ually by a close inspection. ae 

For the mechanical troubles, a kit should be used. This 

contains necessary tools such as large and small pliers, 
wrenches, screw-drivers, soldering copper, eye-loop, mag- 
net cleaner, tweezers, soldering flux, etc. The soldering 
flux is an important item as one of the first rules of instru- 
ment repairing is that fine wires or springs must never 
be soldered with any paste or flux containing the least 
acid. There are several acid-free compositions on the 
market which may be used, but an unexcelled paste is 
made by dissolving powdered rosin in alcohol and adding 
@ little glycerin to prevent drying or caking. This 
must be uséd with thin wire-solder and a well-tinned 
soldering copper to produce perfect electrical connections. 
No acid or salammoniac and zinc chloride should be 
used. 
Let us assume that a direct current voltmeter suddenly 
ceases to indicate. The first point is to see if it is caused 
by line trouble. Connect a portable standard voltmeter 
across the terminals of the non-operating voltmeter. Lack 
of indication denotes line trouble and the voltage should 
be tested nearer and near the bus or generator until the 
cause can be located. Loose connections or blown fuses 
often cause a lack of indication. If there is an external 
resistor in series with the voltmeter, connect the portable 
instrument across the line sides of the voltmeter and 
resistor to ascertain that the line voltage is on; then con- 
nect the voltmeter across the external resistor. Indication 
on both instruments shows an open circuit in the resis- 
tor. Lack of indication shows open circuit in the volt- 
meter and indication of portable instrument alone shows 
short circuit or mechanical troubles in the voltmeter. 

If a portable standard voltmeter is not available, then 
low wattage lamps (5 or 10 watts) may be used to ad- 
vantage, except that in some cases the lamps may not 
light because of high resistance in the voltmeter. 

If the voltmeter shows open or short, this may further 
be confirmed by disconnecting one terminal and connect- 
-ing the standard in series where lack of indication shows 
open circuit in either voltmeter or resistor and indication 
shows either “short” or mechanical troubles in the volt- 
meter. 


“Opens” in the potential circuits of wattmeters, watt- 
hour meters, frequency meters, power factor meters, re- 
active factor meters, and synchronoscopes can be de- 
tected by these methods, provided the other circuits of 
the instruments are functioning correctly. “Shorts” may 
be determined in the above instruments except those 
where the total impedance of the potential circuit is in the 
measuring element, as in the watthour meter. In this 
case, however, a mild short circuit does not cause non- 
registration but causes increased registration, while a 
large short circuit, eventually, causes a burn-out and open- 
circuit. 

Millivoltmeters are tested exactly like voltmeters, ex- 
cept that a portable millivoltmeter should be used in the 
test. Self-contained ammeters should be tested with a 
similar range portable instrument, by connecting in par- 
allel, to indicate the presence of current. If the ammeter is 
open in the main winding, this results in the completion 
of the circuit and main line current on the portable. Half 


Enlarged View of Shaft and Bearing Jewels 


hne' current: on the portable indicates either electrical or 
mechanical trouble in the measuring element. 

‘Let us assume that our original voltmeter has been 
proven intact electrically but still does not indicate. First, 
wipe all dust or dirt off the cover and then remove it care- 
fully. Give the pointer a gentle push with a matchstick 
or toothpick to see if it is stuck (meter elements are 
usually alive and should be touched with caution). Pos- 
sibly, it will stay wherever it is pushed and will not return 
freely to zero. Now disconnect the voltmeter and remove 
from the board. 

One of the most important mechanical points in an 
electrical instrument is the correct adjustment of “end 
play.” This is illustrated in the sketch where an enlarged 
and exaggerated view is shown of the shaft A with glass- 
hard, pointed ends and sapphire jewels B and B. The 
total distance C plus D that the shaft can move from 
end to end is called the “end-play” and the distance E, 
that the pivot can move from one side of the jewels to the 
other is called the “‘side-play.”” End-play and side-play 
are usually only a few thousandths of an inch and upon 
the correctness of this detail depends much of the success 
of the instrument. A most important rule of instrument 
repairing is, never screw the jewel-screws in until they 
clamp or pinch the moving element; even once may ruin 
the pivots. | 

Correctly designed jewels and pivots, usually, require 
adjustment of only “‘side-play” which is done as follows: 
Lay the instrument on its back and grasping the pointer 
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gently but firmly with either tweezers or thumb and 
finger, wiggle it gently back and forth, meanwhile tighten- 
ing the jewel screw with a screw-driver a fraction of a 
turn at a time until it wiggles only a few thousandths of 
an inch (about the width of a paper) and then holding the 
driver firmly, but not pressing down, tighten the jewel 
lock nut with a suitable wrench. 

It may be superfluous to caution the repairman to as- 
certain that the pivots are actually in the polished recess in 
the jewel in making this adjustment and not in a crack 
between jewel and mount, but many pivots are ruined 
from this oversight. 

The deflection of the induction type instrument varies 
slightly with frequency changes. This is not objection- 
able when the instruments are used on an ordinary power 
system. The small variations of frequency have no in- 
fluence upon their reading. The latest designed instru- 
ments are of the dynamometer type, they read practically 
the same up to 133 cycles. 

The best induction type instruments are the least af- 
fected by stray fields and static charges. The well de- 
signed iron case of dynometer type meters will shield ef- 
fectively the stray field encountered in general switch- 
board practice. The protective influence of the shield 
falls off as its magnetic density increases and disappears 
entirely at saturation. 

With the induction type instrument, the effect is only 
noticeable when the stray field is exactly in synchronism 
with the current in the instrument. In such cases the 
distance between the instrument and the current-carrying 
bus should be current inches. 

Instruments are also susceptible to external electro- 
static effects. These effects usually manifest themselves 
by an attraction of the pointer toward the glass or case. 
Under certain conditions, by clearing and rubbing the 
glass in the cover with a soft rag, the pointer of such 
an instrument may be moved a considerable distance up 
scale and remain there for some time. 

Direct current instruments using permanent magnets, 
under normal conditions, have small errors due to ex- 
ternal field, but may be permanently affected by such fields 
under short circuit conditions. The minimum distance 
between an instrument and a current carrying wire or bus 
bar should be current inches in order to protect the instru- 
ment. 

Temperature errors in instruments are due to changes 
in physical dimensions and changes in electrical constants. 
It will be remembered that there are two active forces 
in an instrument; the deflecting and the restraining forces. 
The deflecting force is the product of the actuating cur- 
rent, and the strength of the reacting element. If the 
temperature of an instrument increases, it may increase 
the resistance of its windings; this in turn lessens the 
current and results in a lower deflection. This is further 
aggravated by the weakening of the magnetic system due 
to heating. On the other hand, increased heat tends to 
weaken the restraining control spring, which tends to pro- 
duce a higher reading. The correct balancing of these 
two opposite effects is one of the great problems of design 
and has been so nearly perfected that the actual error in 
the best instruments is well within the limits of com- 
mercial accuracy. 
~ Mechanical changes are also possible due to heating ; 


* Noe instance, heating may distort a coil,-or expand a shaft 


and mash the pivot ends. The first is overcome by a thor- 
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ough seasoning of all parts, and the second by correctly 
designing the shaft so that it has the same coefficient of 
linear expansion as it supports. 

Heating errors are produced from two sources: ambient 
temperature and self-heating. Over the first, the manu- 
facturer has no control, other than to recommend that the 
instruments should not be used in places subjected to ex- 
cessive temperatures, if at all avoidable. The second 
point is taken care of by means of external shunts and 
resistors, thus liberating the heat where it will cause no 
errors, instead of in the instrument cases. 

An amount of energy insufficient to cause heating alone : 
will operate the moving elements of any fairly good 
instrument. It is, generally, the excess energy consumed 
in series resistors and shunts which causes the excess 
temperature. The errors due to mechanical causes are 
probably of greater importance than purely electrical 
errors, as the causes leading to them, reduce also the life 
of the instrument and increase the errors with use and 
time. 

Other things being equal, the frictional error of an 
instrument is proportional to the ratio of torque to weight 
of the moving element. 

The weight of the movement, though very small gives a 
high pressure per unit of surface as the area of the pivot 
which has to carry the weight is extremely small. A 
lighter movement would decrease the pressure per unit of 
surface, reduce the wear of the pivots and jewels due to 
service and vibrations. A lighter movement would have 
in service better sliding surfaces giving less friction and 
therefore showing better mechanical quality for same 
ratio of torque to weight of the moving element. 

Success in instrument work comes only with absolute 
cleanliness, as the greatest enemy of an instrument is iron 
filings and dirt; sooner or later they find their way into 
the air gap and stop the moving element. To inspect the 
air gap of a direct current instrument, push a piece of 
white paper between base and element and then holding 
the instrument so that the light shines on the paper, look 
through the air gap. A magnifying glass may be used to 
advantage, and the least filing or hair or fuzz or dirt 
should be carefully removed. Iron filings can best be 
removed by using an iron wire or unbent paper clip and 
dirt and fuzz removed by using the tweezers or an ordin- 
ary chicken-wing feather. Other defects such as loose 
wire or parts out of alignment are easily discernable by a 
simple inspection and are generally repairable. 

A good instrument should always have the moving 
element in good mechanical balance; i. e., the pointer 
should indicate zero no matter in what position the 
instrument is turned. To secure this, the best instru- 
ments have threaded weights, although the principle of 
balancing is the same in all cases. 

The first step is to lay the instrument flat on its back 
and set the pointer on zero. Then hold the instrument so 
that the pointer is horizontal and adjust the weight on op- 
posite end of pointer so that it again indicates zero; then 
turning the instrument so the pointer is vertical, adjust 
either weight until it again indicates zero. Re-check and 
adjust the other positions if necessary. The instrument 
should now be in perfect mechanical balance. 

After final inspection, the instrument may be retested 
and replaced on the switchboard. 

After the instrument is repaired, it may be found that 
it is in serious error due to a variation in spring #trength 
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or magnets. Or it may be desired to change the capacity 
of the instrument by changing the spring strength. . In 
either case, it is necessary to measure the “torque” or 
deflecting force of the instrument, usually expressed in 
millimeter grams. Turn the instrument so that the full 
scale.mark is in a horizontal line with the pivot and then 
hang a small weight on the pointer, until it deflects the 
pointer to full scale. Measure the distance from the 
center of the jewel to the center of the rider in millimeters 
using a pair of dividers if necessary and multiplying by 
the weight of the rider in grams. Their product is the 
torque of the instrument in millimeter grams. In the 
absence of metric standards, the torque may be calculated 
in inch-ounces using a copper wire table to obtain the 
weight of the wire used and reduce to millimeter grams 
by multiplying inch-ounces by the constant, 718.8. 

Assume for example that a piece of No. 24 B. & S. 
gage copper wire one inch long balances at a distance of 
2.25 inches out. From a wire table we learn that No. 24 
copper has a‘ weight of .001223 Ibs. or .019568 oz. per 
foot; or .00163 oz. per inch multiplying by 2.25 inches 
gives .003667.inch-ounce torque. Multiplying by 718.8 
gives 2.635 millimeter grams torque. 

If the scale deflection is 90 degrees, and two springs are 
used, then the torque of one spring will be 1.317, for 90 
degrees or 5.268 mmg. for 360 degrees, and these are the 
terms in which the spring should be ordered from the 
manufacturer. 

If it is desired to increase the instrument capacity 100 
per cent then springs one-half as strong or 2.635 mmg. 
should be ordered or if it is desired to decrease the capa- 
terms in which the spring should be ordered. 

This discussion of course refers only to instruments in 
which torque is proportional to the current or voltage 
applied. If a dynamometer type meter is used, the torque 
increase as the square of the current or voltage and 
in changing the capacity, the torque at the desired current 
or voltage calculated. 

For instance, if we have a 5 ampere induction type 
instrument and wish to change the full scale capacity to 
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6 amperes due to an increase in load, assume that the full 


scale torque (300 degrees) is 12 mmg., then the torque at 
5 amperes would be 
C5) SineeGn 2 eal Cee 
Solving this would give 17.3 mmg. But this is for 300 
degrees. Consequently the torque for one revolution, or 
360 degrees would be 
SOOH 360 rl fame 
Solving this, would give 20.7 mmg. which 
strength of spring to be preted from the factory. 
Gare must be taken in changing capacities that the 
winding is not overloaded. If great changes are to. be 
made, the main coil should be rewound. When lowering 
a capacity, care must be taken not to put a very weak 
spring in the instrument as the friction may cause very 
unsatisfactory results. 


is the 


When the Instrument Does Not Indicate Properly 


In actual operating practice there are two kinds of 
errors in any instrument: First, errors of observation due 
to parallax, width of divisions, etc., which are a per- 
centage of the full scale and independent load; second, 
errors caused by calibration or effects which vary the 
constants of the instruments, which are percentages of 
the actual readings. For simplicity, however, the accuracy 
at all points of the scale of electrical instruments is stated 
merely as a percentage of full scale capacity, and there- 
fore the percentage of reading error increases as the 
load is decreased. 

Electrical measuring instruments are delicate mechan- 
isms which require care in handling and correct installa- 
tion to obtain accurate and reliable results. 

It is important, however, to distinguish between the 
qualities which produce the highest accuracy necessary 
in laboratory instruments and the quality of ruggedness 
which is of greater importance in switchboard instru- 
ments. For this service what is desired is not so much 
an instrument which is accurate within a fraction of a 
per cent when installed, as one which will retain a fair 
degree of accuracy. 
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The Baltimore & Ohio in Pittsburgh, Pa. 
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Motor-Driven Passenger-Baggage Car and Trailer Built by the Four-Wheel Drive Auto Company 


Two-Unit Motor Train for Mississippi Central 


Gasoline-Driven Coaches Use Electric Lighting Circuits Patterned 
After Standard Automobile Practice 


HE two-car, motor-driven train illustrated was re- 

cently built by the Four Wheel Drive Auto Company, 

Clintonville, Wis., for service on the Mississippi 
Central. It will operate from Hattiesburg to Beaumont, 
Miss., a distance of 27 miles with a ruling grade of 1 per 
cent and a maximum curvature of six degrees. The motor 
unit provides space for baggage and seats for 12 passen- 
gers. It weighs, complete, 11,000. lb. and has a wheel- 
base length of 185 in.. The trailer chassis seats 34 pas- 
sengers, weighs complete 6,300 Ib. and also has a wheel- 
base-length of 185 in. The lengths of the motor unit 
and trailer, center to center of the couplers, respectively, 
are, 25 ft: 514 in. and 27 ft..5 in. 

The motor chassis is provided with a six-cylinder 62 
hp. motor having a bore of 5.1. and a stroke of 5.5 in. 
with a piston displacement of 672 in, While the S. A. E. 
rating of this motor is 62 hp. it develops 94 hp. under 
brake test. Force feed lubrication is provided. The cool- 
ing system capacity is 15 gal., the water being circulated 
by the centrifugal pump and cooled in a tubular radiator 
supported by a 3-point suspension. _ , 

Ignition is provided by an Eisemann high tension mag- 
neto with impulse starter. The carburetor is of the Strom- 
berg plain tube type. The gasoline system has a capacity 
of 30 gal. with the tank mounted at the side of the chas- 
sis. The gasoline is fed by air pressure, applied through 
a reducer valve from the air brake system. 

The clutch is of the Hele Shaw multiple disc type with 
a clutch brake. The jaw clutch transmission operates 
with the gears always in mesh, providing four speeds for- 
ward and four speeds in reverse. The-reverse gear mech- 
anism is mounted in the sub-transmission. This reverse 
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mechanism contains a differential and permits the power 
to be transmitted to the car in either forward or back- 
ward direction. The mechanism is controlled by a hand 
lever near the driver similar to the reverse lever of a lo- 
comotive and is mounted on ball bearings throughout. 
It is housed in an oil-tight, dust-tight case and runs in 
an oil bath. | 

Power is transmitted from the reverse gear differential 
to the axles through propeller shafts, each containing uni- 
versal joints. These have hardened steel bushings and 
pins and are thoroughly housed in dust-proof, oil-tight 
casings, 

Both front and rear axles are rigid like the rear axles 
on-a truck and are of the full floating type. Each axle. 
contains a differential through which the power is trans- 
mitted to the driving wheels. These axle differentials are 
also completely enclosed in oil-tight, dust-proof housings 
and run in an oil bath. The weight of the car is taken 
on these housings and not on the driving axle. Each 
trailer axle is made of one piece of cold drawn tubing, 
of 4 in. outside diameter and 34-in, walls. This tube’is 
turned at the ends to accommodate the spring seats and 
the roller bearings on which the wheels are mounted. 

Springs for both the power unit and trailer are 54 in. 
long, 2% in, wide and are made of chrome silicon man- 
ganese steel, heat treated. These springs are connected to 
the chassis frame with double-swing shackles which al- 
low the chassis to swing slightly sidewise, thus cushioning 
the side impacts against the rail and improving the riding 
qualities of the car. The action of these shackles is very 
similar to that of the swinging bolster used in railroad 
cars. The axles are held in place by radius rods, by the 
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adjustment of which the wheels can be brought into accu- 
rate alignment. 

The wheels for both the power unit and trailer are of 
the cast-steel, hollow-spoke type. Tires are of rolled steel 
and have the standard M. C. B. contour. They are 35 in. 
in diameter and are mounted the same as demountable 
solid rubber tires. Ball bearings are used throughout 
the clutch, transmission, reverse gear and axles. 

Cast-iron brake shoes are used on all four wheels, there 
being one brake shoe for each wheel. A Westinghouse 
air brake system is provided with an air compressor in- 
stalled at the rear of the transmission, This compressor 
has a capacity of 10 cu. ft. per min. and is controlled by 
an automatic governor. An air strainer at the intake pre- 
vents dust and dirt reaching the cylinder. This brake 
system is provided with all necessary safety valves, emer- 
gency valves, operator’s valves, application valves, etc. 
It is a two-pipe system similar to that used on street cars, 
with a direct air system for service applications and an 
indirect system for emergency. 

One sand box, 7 in. by 10 in., is placed at the rear of 
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The Convenient Location of Operating Valves and Handles Is 
Apparent 


each rear wheel and at the front of each front wheel. 
The flow of the sand from these boxes is governed by an 
air valve at the driver’s seat with air supplied from the 
air brake system, 

Standard M. C. B. couplers are used, the front coupler 
having a reinforced wooden filler block and being bolted 
rigidly to the front of the chassis frame. The rear coupler 
is of the spring type. The front guard is made of white 
oak, reinforced and braced in a substantial manner, 


Electrical Equipment 


A two-unit starting and lighting system is furnished, 
consisting of a starting motor which operates on the fly 
wheel of the engine through a Bendix drive. A 270-watt 
generator and 225-amp.-hr. storage battery are used, the 
system operating on 12 volts. The wiring is of the single 
wire type with return through the frame of the chassis. 
All wires are heavily insulated and carried in steel con- 
duits. Connections are provided for the head light, suf- 
ficient body lights, the driver’s instrument light and rear 
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marker lights. With this lighting system is furnished one 
head light, one instrument lamp, a lighting switch, an 
ammeter and a reverse current cut-out. There are also 
two oil marker lamps and four marker lamp brackets. 
With the chassis is provided in the exhaust line a valve 
by which the exhaust gases can be shunted through heat- 
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Wiring Diagram for Lighting and Starting Equipment 


ing pipes in the car body. A series of wrought iron pipes 
is provided beneath the seats at the left hand side of the 
body and connected with the heater valve. A hot water 
heating system can be furnished if desired. 

The maximum drawbar pull is 3,780 lb., obtainable with 


Interior View Showing Walk-Over Seats and Luggage Racks 


a gear ratio of 29.40 to 1 in low. The maximum speed 
with this gear ratio is 5.3 miles an hour and the drawbar 
pull of 3,780 lb. is obtainable at two-thirds of the maxi- 
mum speed or about 3.5 miles an hour. With a gear ratio 
of 15.6 to 1 in low, a drawbar pull of 2,000 Ib. is obtainable 
at about 6.6 miles an hour. 


February, 1924 


The inside of the cars are oak grained with the head 
lining painted white. The sashes are mahogany grained. 
The outside of the cars are painted in Pullman body color, 
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with black roofs, Pullman truck color platforms and 
black enameled iron work. They are lettered and striped 
with imitation gold paint. 


Additional Train Control Installation Required 


Forty-five Roads Not Included in Original Order Must Equip 
One Division by February, 1926 


FT ‘HE Interstate Commerce Commission on January 14 
issued an extension of its train-control order of June 

13, 1922, requiring 45 additional railroads to instal 
automatic train control devices on a full passenger loco- 
motive division by February 1, 1926, and also requiring 
47 of the 49 roads named in its original order to make an 
installation on an additional division. The two roads ex- 
cepted are the Richmond, Fredericksburg & Potomac and 
the West Jersey & Seashore, which have but one division. 
Whereas the original order named roads having op- 
erating revenues of $25,000,000 annually, the new order 
and the old order together now take in 94 of the 194 Class 


I roads. (Those having annual revenues of over $1,- 
000,000. ) 

After referring to the previous order the new order 
says: 


“And it further appearing, That safety of operation and 
of persons and property require the extension of the pro- 
tection afforded by such devices as rapidly as possible 

“Tt is ordered, That the following carriers by railroad 
subject to the interstate commerce act be, and each of them 
is hereby, required to instal on or before the 1st day of 
February, A. D., 1926, automatic train-stop or train- 
control devices applicable to or operated in connection with 
all road engines running on or over at least one full pas- 


_ senger-iocomotive division included in the part of the main 


line of each such carrier by railroad between the points 
hereinafter designated; and the installations herein re- 
quired shall be made in addition to the installations, if any, 
heretofore ordered in this proceeding to be made between 
the same points or upon any other portion of the line 
or lines of any of the carriers named: 


*Atchison, Topeka & Santa Fe, between Chicago, IIl., and New- 

mee ton, Kan. 

*Atlantic Coast Line, between Richmond, Va., and Charleston, S. C. 

*Baltimore & Ohio, between Baltimore, Md., and Pittsburgh, Pa. 

‘Bangor & Aroostook, between Northern Maine Jct. Me., and 
Van Buren, Me. 

oo & Lake Erie, between Erie, Pa., and East Pittsburgh, 

a 

*Boston & Albany, between Boston, Mass., and Albany, N. Y. 

*Boston & Maine, between Boston, Mass., and Portland, Me, 

*Buffalo, Rochester & Pittsburgh, between Buffalo, N. Y., and 

Butler, Pa. 

‘Carolina, Clinchfield & Ohio, between Elkhorn City, Ky., and 
Irwin, Tenn. 

Central New England, between Hartford, Conn., and Millerton, 

wy 


Central of Georgia, between Atlanta, Ga., and Savannah, Ga. 


- *Central of New Jersey, between Jersey City, N. J., and Scran- 


Penton, Fa. 

‘Charleston & Western Carolina, between Augusta, Ga., and Port 
Peeoval: S, C. 3 ; 
*Chesapeake & Ohio, between Richmond, Va., and Clifton Forge, 


ae 
*Chicago & Alton, between Chicago, Ill., and St. Louis, Mo. _ 
*Chicago & Eastern Illinois, between Chicago, Ill., and Evansville, 
Ind. 


*Chicago & Erie, between Chicago, Ill., and Salamanca, N. Y 
Bee & North Western, between Chicago, IIl., and Omaha, 
eb. 


Pye ee Burlington & Quincy, between Chicago, Ill., and Omaha, 
é 


*Chicago, Indianapolis & Louisville, between Chicago, Ill., and 
Louisville, Ky. 

*Chicago, Milwaukee & St, Paul, between Chicago, Ill., and St. 
Paul, Minn. 

*Chicago, Rock Island & Pacific, between Chicago, Ill., and 
Omaha, Neb. 
*Chicago, St. Paul, Minneapolis & Omaha, between Minneapolis, 
iy Minn., and Omaha, Neb. 
*Cincinnati, New Orleans & Texas Pacific, between Cincinnati, 
Ohio, and Chattanooga, Tenn. 

*Cleveland, Cincinnati, Chicago & St. Louis, between Cleveland, 
Ohio, and St. Louis, Ma. 

coe & Southern, between Wendover, Wyo., and Denver, 

olo. 

Ris & Hudson, between Wilkes-Barre, \Pa. and Albany, 

*Delaware, Lackawanna & Western, between Hoboken, N. J., 
and Buffalo, N. Y. 

Denver & Rio Grande Western, between Denver, Colo., and Og- 

den, Utah. 

El eee & Southwestern, between El Paso, Tex., and Tucson, 

IZ 

*Erie Railroad, between Jersey City, N. J., and Buffalo, N. Y. 
ne East Coast, between Jacksonville, Fla., and Key West, 

as 

Fort Worth & Denver City, between Texline, Tex., and Ft. 

Worth, Tex. 
Rae ae Western, between ‘Chicago, Ill., and Port Huron, 
ich. 

*Galveston, Harrisburg & San Antonio, between El Paso, Tex., 

and Houston, Tex. 

*Great Northern, between St. Paul, Minn., and Glasgow, Mont. 
Gulf & Ship Island, between Jackson, Miss., and Gulfport, Miss. 
Gulf, Colorado & Santa Fe, between Galveston, Tex., and Pur- 

cell, Okla. 

cary Mobile & Northern, between Jackson, Miss., and Mobile, 

Ala. 

Hocking Valley, between Toledo, Ohio, and Columbus, Ohio. 
Houston & Texas Central, between Houston, Tex., and Denison, 

exe 

*Tllinois Central, between Chicago, Ill., and Memphis, Tenn, 
International-Great Northern, between Laredo, Tex., and Long- 

view Jct., Tex. 

*Kansas City Southern, between Kansas City, Mo., and Tex- 

arkana, Tex. 

pinae Oklahoma & Gulf, between Denison, Tex., and Joplin, 

Mo. 
Lehigh & New England, between Swartswood Jct., N. J., and 
Campbell Hall, N. Y. 

*Lehigh Valley, between Jersey City, N. J., and Buffalo, N. Y, 

*Long Island, between Jamaica, N. Y., and Montauk, N. Y. 
Louisville & Nashville, between Louisville, Ky., and Birmingham, 

Ala. 

*Louisiana & Arkansas, between Hope, Ark., and Alexandria, La. 
Louisiana Western, between Lafayette, La., and Vinton, La. 
Louisville, Henderson & St. Louis, between Evansville, Ind., and 

Louisville, Ky. 

Maine Central, between Portland, Me., and Bangor, Me. 
Midland Valley, between Wichita, Kan., and Fort- Smith, Ark. 

*Michigan Central, between Chicago, Ill., and Detroit, Mich. 
Minneapolis & St. Louis, between Minneapolis, Minn., and 

Peoria, Ill. 

Minneapolis, St. Paul & Sault Ste. Marie, between Chicago, III., 

and Minneapolis, Minn. 

Missouri, Kansas & Texas, between St. Louis, Mo., and Denison, 

Tex. 
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Missouri, Kansas & Texas Railway Company of Texas, ae 
Denison, Tex., and Galveston, Tex. 

* Missouri Pacific, ‘between St. Louis, Mo., and Herne on es 

Mobile & Ohio, between Mobile, Ala., and St. Louis, Mo. 

Nashville, Chattanooga & St. Louis, ’ between Nashville, Tenn., 
and Atlanta, Ga. 

*New York Central, between Albany, N. Y., and Cleveland, Ohio. 

*New York, Chicago & St. Louis, between Chicago, Ill. and 
Buffalo, N. Y. 

*New York, New Haven & Hartford, between New. York, N. Y., 
and Providence, Ra 

New Orleans Great Northern, between Jackson, Miss., 
Orleans, La. 

New Orleans, Texas & Mexico, between Sabine. River, ae 
New Orleans, ae 

Norfolk Southern, between Norfolk, Va., and Raleigh, N. C. 

*Norfolk & Western, between Roanoke, Von and Columbus, Ohio. 

*Northern Pacific, between St. Paul, Minn. ‘and Mandan, N. Dak. 

Northwestern Pacific, between Sausalito, Cals and Eureka, Cal. 

eo Short Line, ‘between Pocatello, Idaho, and Huntington, 

re 

*Oregon-Washington Railroad & Navigation Company, between 
Portland, Ore and Pendleton, Ore. 

*Pennsylvania Railroad Company, between Philadelphia, Pa., and 
Pittsburgh, Pa. 


and New 


and 


*Pere Marquette, between Grand Rapids, Mich., and Detroit, 
Mich. 

*Philadelphia & Reading, between Philadelphia, Pa. and Harris- 
Dano: 


*Pittsburgh & Lake Erie, between Pittsburgh, Pa., and Browns- 
ville, Pa. 

*Pittsburgh, Cincinnati, Chicago & St. Louis, between Pittsburgh, 
Pa., and Indianapolis, Ind. 

Rutland Railroad, between White Creek, N. Y., 
Poin Nays , 

*St. Louis-San Francisco, between Springfield, Mo., 
Okla. 

St. Louis Southwestern, between St. Louis, Mo., and Texarkana, 
Ark. 

Seaboard Air Line, between Richmond, Va., 
tas 

*Southern Pacific, between Oakland, Cal., and Los Angeles, Cal. 

*Southern Railway, between Washington, D. C., and Atlanta, Ga. 

Spokane, Portland & Seattle, between Spokane, Wash., and 
Portland, Ore. 


and Rouses 


Eintel ANybblevel, 


and Jacksonville, 


ee ee 
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Texas & Pacific, between Dallas, Tex., and El Paso, Tex. 

*Union Pacific, between Omaha, Neb., and Cheyenne, Wyo. 

Virginian, between Norfolk, Van and Roanoke, Va. 

Wabash, between East St. Louis, Ill., and Buffalo, INES YS 

*Western Maryland, between Baltimore, Md., and ‘Cumberland, 
Md. 

Western Pacific, between San Francisco (Western Pacific Mole), 
Cal., and Salt Lake City, Utah. 

Boe & Mississippi: ‘Valley, between Memphis, Tehn., 
Orleans, laws 


and New 


*Roads named in original order. 


The order provides that the installations be made in 
accordance with the specifications and requirements pre- 
scribed by the commission in its order of June 13, 1922, 


and that each of the carriers shall submit to the commission’ 


complete and detailed plans and specifications for the in- 
stallation of the devices at some time prior to the installa- 
tion thereof. 


It is further ordered that each of the carriers shall file 
with the commission on or before May 1, 1924, complete 


plans of the signal systems in use on the designated portion 
or portions of line, and report the number and type of 
locomotives assigned to or engaged in road service there- 
on; each carrier shall proceed without unnecessary delay to 
select and install the devices as specified herein; and that 


each carrier shall file with the commission on or before 


May 1, 1924, and on the first day of every month there- 
after, full and complete reports of the progress made with 
reference to the installation of such device or devices un- 
der this order. 

Each installation made pursuant to this order will, when 
completed, be subject to inspection by and the approval of 
the commission or any division thereof to which the matter 
may be referred. : 


Keystone 


On the New York Central Main Line in Central New York 


State 


=" 
‘ 


to the manufacturer. - 


Possibilities and Limitations of Electric Welding’ 


The Welders’ Opinion of How the Various Kinds of Electric 
ates | _ Welding Should be Used 


HERE was a time when the wearing of a fraction 
of a cubic inch of metal from one of the wearing 
surfaces of a piece made it necessary to scrap the 

part with a consequent loss of material and labor invest- 
ment. It was only after the introduction of the fusion 
welding processes that it became possible to stop this 
economic waste. By spending a few dollars for welding 
it is sometimes possible to save parts involving many 
hundreds of dollars, not only by reclaiming the worn parts, 
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Solenoid Brake Wheel Manufactured from Cast Steel, Showing 
Flow Holes in Casting After Being Turned Down, Resulting 
in the Manufacture of This Wheel by the Automatic 
Arc Welding Process 


but in savings due to the much less time required for weld- 
ing than for replacing them by new ones. 

The repair of broken members of machines has been 
another important engineering achievement made possible 
by the electric, gas and thermit processes. Here, again, 
there are instances every day where the returns on the 
money spent in welding are as high as 1,000 per cent as 
compared with replacing these broken parts by new ones. 

Of recent years there has been a strong tendency to- 
wards substituting castings made of steel for those made 
of cast iron. The reasons for this are that the steel cast- 
ings for the same strength are lighter and less brittle and 
consequently less likely to break under shock. But, 
steel castings are more liable to defects such as blowholes 


than are cast iron ones, and as their cost is higher any 


process that can reclaim steel castings is of great benefit 
Welding processes ‘are used, very 
largely for this purpose, and have resulted in material 


saving and. doubtless in the extension of the use of steel 


~ *Abstract cf paper prepared by ‘the Meetings’ and Papers Committee of the 
American Welding Society for the fall meeting: of” the ‘society, held at Pitts- 
burgh, October 24-26, 1923. 
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castings in place of cast iron because of the reduction in 
cost effected by welding processes. 

Very often mistakes are made in machining, and were it 
not tor welding these valuable castings would be rendered 
useless. As it is, the only loss is the time and money 
necessary to deposit new metal by one of the welding 
processes. Here, again, the returns on the welding invest- 
ment may be as high as several thousand per cent. 


Possibilities of Welding as a Fabricating Process 


The manufacturing process of building a large struc- 
ture by riveting consists of the following: 


Design. 

Making drawings. 

Making templets. 

Marking steel. 

Punching or drilling holes. 
Assemfily. ; 

Riveting. 

Painting in shop. 
Erection. 

Painting in the field. 


At the present time there would be very little saving in 
the time taken to design a welded structure as compared 


SOON AMNBWlHE 


—_ 


Manufactured from Stock Steel Parts 
Joined’ Together by Automatic Arc Welding Process 


Solenoid Brake Wheel 


with a riveted one. This is due largely to the fact that in 
most cases both would involve the same kind of stress 
determinations. However, a shop drawing of a riveted 
structure requires a great deal of time and entails a large 
expense for practically every dimension is indicated on 
the drawing, every rivet is carefully located and the size, 
width and length of every structural shape is given. The 
amount of work involved is readily estimated when one 
considers that in a very simple small plate girder railroad 
bridge there are about 6,000 rivets. A very small fraction 
of this. time would be needed in preparing working draw- 
ings for a welded structure. 

‘Aftet the CS EES are finished for riveted word they 
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are sent to the templet shop where full size templets made 
of wood or heavy leather board are prepared for each and 
every piece in such a way that all holes to be finally placed 
in the steel are indicated in position and size on the 
templets. These templets are then sent into a shop where 
they are clamped to the steel, and each steel piece is marked 
to conform to its duplicate both as to size, shape and 
location of all holes. These pieces of marked steel are then 
passed through shearing machines, shearing them to shape 
and through punches to punch holes. The numerous 
pieces which make up the girder or other members and 
which have been cut to shape and punched are now as- 
sembled and temporarily bolted together with a few bolts 
—all the parts and pieces of steel which are in contact 
having been given a coat of paint. 

In contrast to the work involved in riveted structures 
outlined in the above paragraph, all of it is omitted in the 
welded structure. 

The assembled members, if they are to be riveted, are 
taken to the riveting machines either fixed in position, in 
which case the piece to be riveted must be moved in order 
to bring the rivet in the proper position in the riveting 
machine or the riveter is portable for use on heavy work, 
and is so arranged that it can be moved about as the rivets 
are driven. In driving rivets it is frequently found that 
because of inaccuracy of workmanship holes do not come 
exactly opposite but by driving a drift pin the holes are 
more nearly brought in line before a rivet is driven. Most 
of the holes in structural steel work are punched, and after 
being assembled are then reamed to get a smoother and 
larger hole. On heavier materials or parts where the best 
results are desired, holes are drilled. 

Again, in contrast to the above, in the welded structure 
the parts to be fastened are held together temporarily by 
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Frame Structures Made of Scrap Pipe by Welding. This Money- 
Saving Application of Welding Has Been Used in Many 
Sections of the Country for Many Types of Small 
Buildings 
small “tack welds,” requiring only a minute or two to 
make, or by suitable clamps. There are no holes to align, 
and welding progresses steadily from one end of the seam 

to the other. 

As a general proposition, the riveted or bolted joint has 
a tensile strength considerably less than the original piece, 
whereas the welded joint may be made as strong as the 
original section. Moreover, the welded joint is oit and 
watertight up to its breaking point, while the riveted and 
caulked joints leak badly at as low as 25 per cent of the 
ultimate strength. 
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Everything considered, it is conservative to state that in 
most cases the fabrication of steel by welding can be done 
with a saving of 25 per cent over that of the riveting and 
with a better quality of product. A saving may not be 
effected in the first structure, but will undoubtedly be 
brought about as familiarity with the process and its use is 
attained by designers, draftsmen and workmen. It should 
be also pointed out that in some instances the superiority 
of the finished product would justify the use of welding 
even though it cost several times that of riveting. A 
striking example of this is in the construction of oil storage 
tanks for lighter oils. The present riveted structure is not 
sufficiently tight for holding these oils, and the savings 


Cast Steel Truck Welded for New York Subway 


which would be effected by prevention of the loss of oil 
from leakage and evaporation would in two years pay 
entirely the cost of the welded tank. Welding has also 
recently been used in the fabrication of some large gas 
holders with a saving in cost and improvement in quality 
of product. 


Arc Welding 


Steel companies with vision are already preparing for 
the time when arc welding will supplant the rivet, and they 
are gaining experience in its use upon the smaller welded 
sections, or in minor operations which do not require 
approval. A multitude of minor structural firms, and 
many large ones, have to their great advantage adopted 
this new tool, as in the automotive industry, the iron and 
steel works of the country, the engineering and contracting 
companies, the steam and plumbing industry, including the 
laying of steam, water and other pipe lines, as well as the 
two industries that did most to develop the process—the 
shipbuilding and railway companies. 

To the railway companies belongs the credit for sponsor- 
ing arc welding in its infancy. Some of these companies 
have made use of the process for more than 15 years, 
chiefly as a repair utility, and a detailed list of the specific 
uses to which it has been put would occupy a volume of 
its own. As experience shows conclusively that joints 
stand up without failure, more and more of the fireboxes 
on new locomotives are being welded. It is the standard 
practice on many railroads to weld all the flues in the 
firebox end when the locomotive is built and when they are 
reset. While these flues would, under constant service, 
ordinarily begin to leak in about three months, they have 
withstood leakage for three years when welded. 
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February, 1924 


When the war came, and brought with it the necessity 
of great increase in speed and efficiency in shipbuilding, 
electric arc welding was provided with a chance to demon- 
strate its worth. That it came up to all expectations is now 
but a matter of record. The shipbuilding industry took 
over the process as developed by the railroads, and, under 
the pressing necessity of the nation’s need, developed it to 
a high degree of perfection. This was especially the case 
in the working out of the fabricated ship idea. 

As far as production is concerned there is probably no 
metal trade or business that will not ultimately come to use 
arc welding methods, while, for repair work, there is a use 
for this process everywhere. 

In the beginning, the steel industry rather shied at the 


One Piece Welded Storage Tank, 120 in. 
Long, Built of Welded Construction 
Seams, nor Joints, nor Rivets. 


in Diameter, 


brilliant light of the arc, and maintained that it could recast 
broken parts more cheaply than to weld them. Now the 
recasting is done locally by the aid of the arc. Why recast 
an entire piece, when you only need to recast the metal 
around the break or defect? 

It was obvious logic, and as soon as it was shown that 
it could be done the steel companies acquired many ma- 
chines for the purpose. 

There is not a steel mill now in which arc welding is 
not well known, and the most difficult jobs have been easily 
and satisfactorily accomplishd by its aid. They include 
the padding-up of worn wobblers which are hardened and 
smoothed at the same time by the use of the carbon arc; 
water-cooled fire-door repairs; repairs of bearing break- 
ages and rolling stock; repairs from wear and accident, 
including special locomotive jobs; repair of miscellaneous 
breakage and wear such as broken gear teeth, worn key- 
ways, worn armature shafts, misdrilled holes and lack of 
bosses, in short, a multitude of jobs that can be handled 
by a “putting-on” tool. 


Electric Arc Cutting 


Although it is common practice in the steel industry to 
use gas for cutting, yet there are many places where the 


electric arc may be used advantageously because of the re- 


sulting saving in cost. Arc cutting may be defined as a 
resultant combination of the melting of metal due to its 
high temperature, and the oxidation of a portion of this 
metal by the oxygen of the air. This oxidized portion, 
because of its lower melting point, acts as a lubricant and 
tends to slide off the greater masses melted by the heat of 
the arc. 


~ 


by 40 ft. 
Throughout. No 
Manhole and All 
Connections Welded Solid to Shell of Tank 
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In are cutting, gravity must be utilized in that the opera- 
tion must be performed from the vertical or underside. 
Many attempts have been made to use oxygen or air under 
pressure with arc cutting, but it has so far been found 
impractical to do this. However, the intermittent use of 
compressed air or oxygen with the arc has been made suc- 
cessful by releasing a stream of air after the arc has made 
the puddle molten, and by blowing it away upon the oxide 
lubrication. This method is especially useful in rivet cut- 
ting on a top or horizontal surface. 

This are will cut any metal, viz., brass, copper, zinc, 
lead, cast iron, malleable iron, high carbon or alloy steels, 
etc. Considering the supply of heat energy necessary, the 
electric arc process is also cheaper than gas. Yet, for 
heavy work, the use of the gas method is the best practice 
because of the speed possible. Moreover, for heavy and 
careful work, gas can equal machining methods, for which 
the electric arc cannot be considered. For rough work, 
however, such as cutting up scrap into charging sizes, or 
for work requiring subsequent machining, the electric 
method is the cheaper, providing the thickness of the piece 
is not too great. For cutting non-ferrous metals, the arc 
is thus far superior. The arc will efficiently cut the scrap 


‘ sections of cars, boilers or tanks into charging sizes, and 


will rapidly cut through sills, channels, or other stiffening 


Upper Half of Locomotive Combustion Chamber, Showing Butt 
Weld on Crown Sheet and Caulking Weld on Side Sheet 
of Combusion Chamber, All Superheater Pipes and 
Flues Electrically Arc Welded to Fue Sheet 


members at a rate proportionate to their thickness, but 
always at the same low cost of power. 

For straight arc cutting, the thickness that can be eco- 
nomically cut by the arc is under six inches, and lies be- 
tween two inches and six, depending upon the price of 
power and other considerations. For heavier sections, the 
speed of gas cutting is greater than that of arc cutting, 
and is the cheaper because of smaller labor costs. There 
is, however, a method of nicking and breaking in which 
the electric arc is more efficient than gas for any size 
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material. In any average scrap pile, the work is more 
economically done by the electric arc; the heavier sections 
may be nicked and broken, or cut through with gas. 

A striking example of economy is found in rivet cutting 
by the arc. One man with the arc (where power cost:is 
very small) will cut from one hundred to two hundred 
rivets an hour. 


Resistance Welding 


Resistance welding is used in the manufacture of many 
articles we use every day, including the welding of the 
stems in watches, the rims of our eye-glasses, the handles 
of knives and forks, the rims and frames of our baby 
carriages, our automobiles, rims for truck wheels, handles 
on wrenches, chisels and hayforks, shanks of mild steel on 
high-speed drills, reamers and cutters, chains for all pur- 
poses and of all sizes. The term, “resistance welding” 
applies to seam welding, spot welding and also to butt 
welding. 

Seam welding has now been developed so that two 
l%-inch sheets may be successfully welded and the length 
of seams can be practically anything that can be secured 
in commercial stock. It can be applied to the manufacture 
of steel barrels, casks, tanks, culverts, smoke-stacks, ven- 
tilators, conveyor tubes, heating and ventilating pipes, etc. 
The seams can be made at the rate of 40 ft. per min. on 
two 1/16-in. sheets and 20 ft. per min. on two %-in. sheets 
without any previous scarfing or special preparations of 
stock. 

‘Spot welding” machines have now been developed that 
are entirely automatic as regards time and pressure so that 
the welder functions in the same way each time, and makes 
all welds alike. One electrode is stationary while the other 
slides on a carriage which is moved up and down by a re- 
volving cam. A coil spring between the electrode and car- 
riage insures uniform pressure of the work piece and the 
speed of the cam is such that.the electrode is in contact 
with the work just long enough to secure good fusion of 
the pieces, probably one or two seconds. A commercial 
spot welder has now been developed for welding two plates 
~ of a thickness. of one-half inch. 

Through the application of butt welding, steel castings 
or complicated machine parts are being replaced by either 
drop forgings or steel stampings in halves and welding 
these halves together by the resistance method. By this 
procedure great uniformity of product and light weight 
may be obtained. and while retaining or improving the 
quality, articles so manufactured can be produced much 
cheaper. 

The resistance welding is distinguished from other weld- 
ing processes in that it is used particularly for mass pro- 
duction of standard articles to be brought to welding 
machines to be welded, mostly by semi or total automatic 
means, excluding as much as possible the individual skill 
of the operator. 

The range in size and composition of articles to be thus 
welded is very great. Wires as small as electric light fila- 
ments can be welded as a minimum. Iron or steel articles 
from 16 to 20 sq. in. cross section are successfully welded 
as a maximum, and the size and quality of product desired 
will determine whether it will be more economical to weld 
in a step-by-step fashion by a small amount of energy ex- 
tended over a long time as in seam welding and spot weld- 
ing, or to apply a large amount of energy over a great area 
for a short time only. 
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Detecting Flaws in Iron and Steel 


peace developments have been made recently in effect- 
\ ing practical methods for determining the character 
of iron and steel by magnetic test. The method cannot 
be used as a substitute for chemical analysis, but disclosures 
just made by Dr. Chas. W. Burrows indicate that it will 
find extensive commercial application. The Pennsylvania 
and the New York Central, in conjunction with the Bureau 
of Standards and the American Society for Testing Ma- 
terials, have taken a part in the development work. 

Dr. Burrows was formerly in charge of the magnetic 
section of the U. S. Bureau of Standards and is now as- 
sociated with the Burrows Magnetic Equipment Corpora- 
tion, Jersey City, N. J., a subsidiary of the Federated 
Engineers’ Development Corporation. Magnetic analysis 
as demonstrated by Dr. Burrows is particularly useful for 
comparing the quality of pieces of metal of uniform size 
and shape with a standard piece of known quality. In this 
way slight differences in heat treatment or quality can be 
detected. The operation is a simple one which can be 
applied semi-automatically without the aid of technical ex- 
perts. Similarly, variations in the character of metal in. 
spots in long pieces of uniform section, such as a rail, can - 
be detected with great accuracy. In making these tests, 
it is necessary that the cross section of the pieces tested be 
uniform, but slight variations in commercial shapes will 
not affect the value of the test. 

Following a slightly different method of procedure, an 
arbitrary standard or scale can be set up and the degree 
of hardness of a number of pieces of metal can be com- 
pared, even though the sections may vary considerably. 

Up to date, commercial applications have been limited to 
a machine which has been used for two years by the Gen- 
eral Electric Company for testing steam turbine bucket 
discs, a machine which is about to be delivered to the Hyatt 
Roller Bearing Company for testing bearing stock and a 
machine ordered by the Ford Motor Company for testing 
automobile bevel ring gears. The General Electric ma- 
chine has demonstrated its value and the purchase of the 
other two may be considered an indication of faith in the 
success of the method. The value of such a method as ap- 
plied to the testing of rails, wheels or boiler plates for 


flaws, axles for degrees of heat treatment or flaws, staybolt — 


iron for uniformity, etc., is obvious. 


On the Tampico-San Luis Potosi Branch of the Mexican National 


New L-5 Type of Electric Locomotive Built by the Pennsylvania Railroad and Equipped by the Westinghouse Electric & Manufacturing Company 


Steam. and Electrical Men Get Together 


Requirements of Electrical Equipment Outlined by 
Representatives of Various Railroads 


TRANSPORTATION meeting on Tuesday, Feb- 

ruary 5, was a feature of the twelfth mid-winter 

convention of the American Institute of Electrical 
Engineers held in Philadelphia, Pa., February 4 to 8. 
The afternoon session was devoted to a semi-technical 
discussion of electrification and allied subjects while the 
evening program was given over to the presentation of the 
railroad problem as a whole in five brief addresses. The 
evening meeting was broadcast from radio stations in 
New York City, Schenectady, N. Y., Philadelphia, Pa., 
and Pittsburgh, Pa. 

Performance and Design of Locomotives 


The afternoon meeting was opened by Professor Harris 
J. Ryan, president of the Institute. Professor Ryan in- 
troduced N. W. Storer of the Westinghouse Electric & 
Manufacturing Company who presided during the pres- 
entation of papers and subsequent discussion. The first 
speaker was L. G. Coleman, assistant general manager, 
Boston & Maine. Mr. Coleman read a paper in which he 
stated that there is lots of lost motion in railroad opera- 
tion, a remedy for which has not yet been evolved. Large 
improved types of locomotives, he said, economize fuel 
and increase railroad capacity but they also introduce 
other factors which increase what may be termed lost 
motion. Under similar service conditions old and simple 
types of locomotives were available for service 7 5 per 
cent of the time, while modern locomotives are available 
for service only about 45 per cent of the time. The cost 
of maintaining locomotives is now about four times what 
it used to be; this sacrifice is made to obtain greater op- 
erating efficiency. Years ago, he said, 65 per cent of the 
motive power was ready to turn when it arrived at the 
terminal. Now, in his opinion, probably not more than 
10 per cent can be turned until minor repairs have been 
made. Lengthening divisions has reduced this lost mo- 


tion to a certain extent, but quicker turning must be had. 
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The field, he maintained, is open for electrification, but 
there is need for standardizing electrical equipment and 
reducing its cost. 

The second speaker was J. E. Crawford, assistant gen- 
eral manager, Norfolk & Western. Electric operation on 
the Norfolk & Western, he stated, was considered first 
only as a pusher service, but a study showed that a dis- 
tance of 30 miles between and including an assembly 
yard and a classification yard should be electrified. Com- 
parative cost figures are difficult to obtain as the section 
electrified does not include a whole division, but accord- 
ing to the best calculations, electrification has effected a 
saving of about 8 per cent in operating costs. The cost 
of repairing and maintaining the locomotives is also diffi- 
cult to determine and the high cost during past years has 
been caused by the locomotives being built without prece- 
dent and the corresponding need for considerable rede- 
signing. Mr. Crawford also pointed out the fact that the 
actual cost of repairs in 1922 on a basis of tractive effort 
was 37 per cent greater for steam locomotives than for 
electric. 

Electric locomotives, he said, should make about twice 
the. mileage that steam locomotives make, but past per- 
formances show something less than this as there were 
eleven locomotives available when eight could do the 
work. The mallet locomotives used on the division are 
available for service about 50 per cent of the time, while 
the electrics were available 85 per cent of the time. Elec- 
tric locomotives, he said, cost, pound for pound, about 


twice as much as steam, this being true for the locomo- 


tives placed in service in 1915 and also for those pur- 
chased in 1923. Fuel economies made by the electric 
locomotives he estimated to be from 25 to 30 per cent. 
Regenerative braking is of great assistance in handling 
heavy trains. In summing up, Mr. Crawford said that 
delavs due to failures are reduced because of reduced 
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damage to equipment by rough handling ; economies have 
been obtained principally by the fact that electrification 
of the section has increased the capacity of the whole road. 
It is the intention of the road, he said, to extend the elec- 
trified section eventually to include the whole division. 


What the Electrical Engineers Must Do 


N. D. Ballantine, assistant to the president, Seaboard 
Air Line, said he was impressed with the lack of correlated 
information covering electrification and stated that in 
compiling such information it was essential to remember 
that railroads are built to take care of peak demands. The 
chairman, Mr. Storer, supplemented this by asking what 
the railroads are looking forward to in the way of further 
increasing drawbar pull and improved methods of han- 
dling trains. 

Mr. Crawford replied that they were looking forward 
to the use of steam locomotives for a long time to come 
and that he hoped there was no limit to the possible de- 
velopments. At the present, there are definite limitations 
imposed by weight of bridges, weight of rail, length o: 
passing tracks, classification yards, etc. Speed of freight 
trains in his opinion could be increased to 50 miles au 
hour. 

A. H. Babcock, electrical engineer, Southern Pacific, 
told how steam power was used on the Southern Pacific 
to meet difficult operating conditions and offered the 
opinion that heavy fixed charges block the economy of 
electrification. He said also that second track must be 
had by many roads before they will consider electrification 
because of the great desirability of second track for pre- 
venting all kinds of delays. He cited one instance where 
one steam locomotive made a continuous run of 815 miles. 
Not including terminals, tunnels and “bottle necks,” like 
the Norfolk & Western, he said, “Show us one electrified 
property that is making any money.” 

W.S. Murray, consulting engineer, replied to this chal- 
lenge by stating that there was no such property because 
there was no complete installation of electrification any- 
where. The New York Central, he said, is a switching 
service and not a trunk line, while the New Haven has 
not been able to take advantage of its electrification be- 
cause it could not afford to purchase needed additional 
locomotives. The St. Paul because of its long line and 
few trains could not be expected to show a profit. There 
are many sections of railroad, he said, which if electrified 
would undoubtedly show economies. He also questioned 
the statement made previously that steam locomotives are 
available for service 45 per cent of the time. Mr. Storer 
then asked if any one present could present a picture of 
the problem and outline the several conditions to be met. 

William Eimer, division superintendent, Pennsylvania, 
replied to several of the questions which had been raised. 
Couplers, he said, have been designed and redesigned 
many times and he expressed the opinion that for many 
years to come there will probably not be much change 
made in an effort to increase either the strength of coup- 
lers or car underframes. Strength of bridges, he said, 
will probably not be greatly increased. He showed how 
trains can be so long that the crews cannot operate them 
efficiently and offered the opinion that a 100-car train 
represented about the practical limit. While 125 and 150- 
car trains can be used successfully under a few special 
conditions, too long trains cause unnecessary delays. He 
stated that he did not think that a speed as high as 50 
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miles an hour was practicable with heavy type freight 
cars; also that increased speed over a division will not 
reduce wages although it may effect other economies. 
With regard to the availability of steam locomotives he 
referred to figures compiled during federal operation 
which showed that steam locomotives over a given period 
of time made 56 miles a day. If the average speed was 
10 miles an hour, he said, this represented a little less 
than 25 per cent availability or less than that if they went 
faster. He concluded by expressing the opinion that 
when 50 per cent of the locomotives on any railroad make 
3,000 miles per month, they are giving good performance. 


Evening Meeting 


The evening meeting dealt with politics and the gen- 
eral railroad problem. The subjects and speakers were 
as follows: “Place of Transportation in Civilization,” 
by E. G. Buckland, vice-president, New York, New 
Haven & Hartford; “Credit Question in Transportation,” 
by Francis H. Sisson, vice-president, Guarantee Trust 
Company of New York; “Transportation and the Rural 
Situation,” by Ralph Budd, president, Great Northern; 
“The Public’s Transportation Problem,” by H. B. Thayer, 
president, American Telephone & Telegraph Company; 
“Solid Foundations for Better and Cheaper Transporta- 
tion,’ by Albert J. County, vice-president, Pennsylvania 
Railroad. 


Motive Power Exhibit 


The Pennsylvania Railroad held a motive power exhibit 
at West Philadelphia in connection with the meeting. It 
included the latest types of steam and electric locomotives, 
multiple-unit electric cars and a gasoline rail car. The 
equipment shown représented an investment of about 
$750,000. 

Two electric locomotives were exhibited which have 
contrasting characters. One, which is designated as 
Pennsylvania Class “FF-1,’ has the distinction of being 
the most powerful single unit electric locomotive ever con- 
structed for any railroad in the world. The “FF-1” has 
been designed for heavy, slow speed freight service. It 
weighs 516,000 lb. and is capable of exerting a starting 
tractive effort of 140,000 Ib. At a speed of 20 miles an 
hour it is capable of producing continuously a tractive 
effort of 73,000 Ib. This locomotive was built by the 
Pennsylvania at its Altoona Works and equipped by the 
Westinghouse Electric & Manufacturing Co. 

The other electric locomotive is known as Pennsyl- 
vania Class “L-5.”’ It was designed to be, as nearly as 
possible, a general utility locomotive, representing a 
standardized type which can be utilized with high eff- 
ciency and economy under almost any operating condi- 
tions and in any form of service, except switching. The 
construction is such that simply by a change in the gear 
ratios between the motor and the wheels it can be con- 
verted from a freight to passenger locomotive, or vice 
versa. Its electrical features have been so planned that by 
changing the control apparatus, it can be operated either 
with alternating or direct current. The “L-5” weighs 
408,000 Ib. When geared low for freight service it de- 
velops a starting tractive effort of 100,000 Ib., and at a 
speed of 23 miles an hour will produce a continuous trac- 
tive effort of 50,000 lb. When geared for passenger serv- 
ice it has a starting tractive effort of 54,000 lb., and when 
running at 46 miles an hour, or standard average express 
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speed, it will develop continuously a tractive effort of 
25,000 Ib. 

The five steam locomotives exhibited included all re- 
quirements of steam railroad service except switching. 
Two freight locomotives were shown, one being of the 
Class “‘I-ls,” the Pennsylvania standard heavy freight 
locomotive. In working order it weighs, with its tender, 
982,100 Ib. It has 62-in. driving wheels and develops a 
starting tractive effort of 90,024 lb. This particular loco- 
motive was built at the Baldwin Locomotive Works from 
Pennsylvania Railroad design. A large number of these 
locomotives were also built at the Altoona Works. 

The other freight locomotive shown was of the Mallet 
articulated type known as class “HC-ls.” This locomotive 
is intended only for push service. Its use is confined to 
helping trains on the east and west slopes of the Alle- 
gheny mountains. It also has 62-in. driving wheels, and 
weighs in working order and with its tender, 805,500 Ib. 
It develops 135,000 Ib. starting tractive effort. 

The other three steam locomotives embraced in the ex- 
hibit were all for passenger service. One is the newly de- 
signed Class ‘‘M-1,” a mountain type locomotive intended 
for through express passenger service where maximum 
power is required. This locomotive is also adaptable for 
fast through freight service, such as the handling of 
perishable and other preference freight trains over long 
hauls. It has 72-in. driving wheels, develops 64,550 Ib. 
starting tractive effort and weighs, with tender, 559,600 
Ib. It was designed and built at Altoona. 

The second of the passenger locomotives which was 
shown is of the Pacific type and is known as class “K-4s.” 
It has 80-in. driving wheels, a starting tractive effort of 
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44,460 Ib. and a weight, with tender, of 467,890 Ib. It is 
the Pennsylvania standard for heavy through passenger 
service and answers the requirements of all trains of that 
character except those for which the extreme power of the 
“M-1” is needed. It was constructed at Altoona. 

The third passenger locomotive exhibited is known as 
class “G-5s.” It is a medium weight locomotive intended 
tor heavy local passenger service where great tractive 
effort is necessary in order to gain speed rapidly in start- 
ing, thus making it possible to maintain high average 
speed over accommodation runs where many stops are 
made. It has 68-in. drivers, develops 41,328 Ib. starting 
tractive effort and weighs 413,500 Ib. It was designed 
and built at Altoona. 

Supplementing the seven engines, two other types of 
motive power were embraced in the exhibit. One is the 
multiple unit electric passenger coach, now standardized 
for suburban electric service, such as that rendered in the 
Philadelphia district on the electrified portion of the main 
line and the Germantown and Chestnut Hill branch. It 
seats 72 passengers, weighs 118,600 lb., operates from 
either end, and was built from the standard design of the 
railroad. 

The other is a gasoline rail motor car, designed and 
built by the j. G. Brill Company, of Philadelphia, for use 
on railroad branch lines where the traffic is too light to 
support steam service or warrant electrification. The 
Pennsylvania Railroad is now operating several cars of 
similar type on various branches. It is 42 ft., 8 in. in 
length, weighs 30,000 lb., seats 38 persons in the passen- 
ger compartment and has a baggage compartment 11 ft. 
3 in. in length, with emergency seats for eight passengers. 


Electric Lighting for Railway Cars’ 


Intensity of Illumination Dependent Upon Type of Car 
and Upon the Amount of Energy Available 


HE special conditions surrounding the generation of 
light, and its application for obtaining correct il- 
lumination of car lighting, differentiate it consider- 

ably from other forms of lighting and illumination. 

The amount of energy which can be used for lighting 
is limited. This energy can be obtained from a stored 
supply, or it may be generated on the car itself, which 
also entails obtaining it at times from a stored supply. 
This limitation in the amount of energy available makes 
its most efficient utilization necessary. 

The lighting fixtures must be permanently secured in 
position, and out of the way of seats, baggage racks, and 
sleeping car berths, and their position is also determined 
by the actual conditions of car construction. This limits 
the flexibility possible in placing the units. 

The problem is further somewhat complicated by the 
fact that the fixtures must be maintained with the mini- 
mum of labor expended in their upkeep, and as the con- 
ditions on a railroad car are particularly bad as regards 
the collection of dust and dirt on the fixtures, this item 

*An abstract of a paper presented before the annual convention of the 


Illuminating Engineering Society, by Geo. E. Hulse, Chief Engineer, Safety 
Car Heating & Lighting Co., New Haven, Conn. 


is one which has had careful study in the designing and 
placing of the lighting units. 


Electric Lighting 


A large proportion of the new cars now being built are 
fitted with electric light. In some cases, electric light is 
also being applied to older cars, displacing the former 
systems. 

The axle generator system is almost exclusively used 
for generating the electricity for lighting cars. 

The system known as the straight storage system was 
formerly used to a considerable extent, but it has almost 
entirely disappeared. With this system, the light was 
obtained from storage batteries which were charged at a 
stationary plant, necessarily while the car was not in 
operation. This system has gone out of use, because the 
time required for charging the batteries lessened too much 
the availability of the cars for actual service, as it re- 
quired an actual charging period of eight hours to prop- 
erly charge the batteries. 

Some trains are still lighted by the head end system, 
in which the current is obtained from a steam driven gen- 
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erator in the baggage car of the train. This generator 
supplies the current for the whole train. A few of the 
cars in the train were supplied with storage batteries to 
take care of the lighting during such times as the engine 
was detached. This system, however, is going out of 
use. In the winter time the steam used by the turbine is 
too much of a drain on the locomotive, which, at certain 
times, needs all the steam supply which it can generate 
to pull the train. This system is also quite inflexible, as 
it provides no means of lighting cars which may be de- 
tached from the train and sent to branch lines. 

In the axle generator system, the current is generated 
by a dynamo driven from the axle of the car. This 
dynamo provides current for the lights, and charges a 
storage battery which provides current for lighting when 
the car is not in motion. With this system, each car is 
its own power plant, which is in operation whenever and 
wherever the car may be in service. Such attention as is 


necessary for the proper operation of the system may be 
given to the car during the time of its regular layover 
periods. 

The essentials of such a system are as follows :—(1) 
A generator mounted on either the car body or the truck 
with some form of driving system between the car axle 
and the generator. 


(2) A storage battery to furnish 


Dining Car with Center and Side Lighting 


current when the car speed is not sufficient to drive the 
generator at a speed to properly charge the batteries and 
light the lamps. (3) A regulator to govern the output 
of the generator at varying speeds, and to properly charge 
the storage battery and protect it from overcharging. 
(4) A regulator to maintain proper voltage at the lamps. 
(5) Some means of keeping the polarity of the gener- 
ator constant, when the direction of movement of the 
car changes. 

These conditions have been successfully met in various 
ways, the majority of equipments in use now embodying 
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the following features:—(1) A generator mounted on 
the car underframe, driven by a belt. (2) The gen- 
erator is controlled for output at varying speeds by a 
carbon pile rheostat in its field circuit. (3) The bat- 
tery is protected from overcharging by the voltage which 
can be supplied to it being limited to a voltage which 
will properly charge the battery but will not overcharge 
it. (4) The lamp voltage is held constant by an automatic 
carbon pile rheostat. 

At present, there is some demand for a drive which 
will be more positive in its action than a belt. Belts do 
give some trouble from slipping, and from being lost, 


Dining Car with Side Fixtures—Center Illumination from Fixtures 
on Deck Rail 


especially in winter weather. Various types of gears or 
other positive drives are being investigated, but it is 
doubtful whether when all the conditions of application 
to the car, first cost, and the cost of maintenance are con- 
sidered, the increase in service will be justified. 


Car Illumination 


I have already said that the mounting positions for the 
lighting fixtures in railroad cars are limited—in fact, 
there are practically only two positions in which the 


fixtures can be placed. These are:—(1) On the upper 


deck, that is, directly under the roof of the car, or (2) 
on the side deck. As the ceiling height is only nine feet, 
it is impossible to keep the light sources out: of the range 
of vision, and makes the screening of all light sources 
absolutely necessary. 

While these limitations may have led to some incon- 
venience, they have also accomplished the adoption of cer- 
tain standards for lighting cars, which must be very 
closely adhered to. 

There are standards in use for the illumination of al- 
most every type of car, and these standards are based on 
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data obtained from tests made in cars with all possible 
combinations of fixture positions, light sources, and fix- 
ture accessories. } 


Postal Car Lighting Tests 


In 1912, the post office department, represented by the 
railway mail service, together with a number of rail- 
roads and manufacturers, conducted a series of tests at 
Washington to determine what was the proper illumina- 
tion for postal cars, and how it could best be obtained. 
These tests included the measurement of illumination 
with all available arrangements of fixtures, light sources, 


Parlor Smoking Car, with Center and Side Lighting 


reflectors, and glassware. They also included tests of 
the amount of illumination necessary for the postal clerks 
to do their work properly and without eye fatigue. These 
latter tests were made with a large number of operators, 
and with all possible combinations of fixture positions, 
light sources, reflectors and glassware. 

As a result of these tests, specifications were issued by 
the post office department covering completely the light- 
ing of postal cars, as to the general position of the fix- 
tures, and the amount of illumination necessary in differ- 
ent parts of the car, the latter being given a maximum 
and a minimum value. Differentiation was also made 
between the different types of reflectors, and where the 
tests showed that the illumination necessary differed with 
one type of reflector and another, proper allowances were 
made in the specifications. 

The application of these specifications has resulted in 
a very satisfactory illumination of postal cars, and al- 
though since these tests were made the types of light 
sources have changed, the interior construction of the 
car has been modified, and new types of reflectors have 
been introduced, the information, obtained, and _ the 
standards adopted as a result of these tests have made it 
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possible to rearrange the illumination and. give satisfac- 
tory results without the necessity of any: further investi- 
gation. , 

Following the postal car tests, a number of railroads 
and manufacturers interested, conducted a series of tests 
on the lighting of railroad coaches at Cleveland. In 
these tests, the amount of illumination with all possible 
arrangements of fixtures and available types of reflectors 
and bewls and light sources, was determined. The re- 
sults of these tests were sufficiently comprehensive to 
cover all the features which have been introduced in car 
lighting since that time, and are still in use as a basis 
for designing the lighting installations in practically all 
classes of cars, except postal cars. 


Type C Lamp 


The introduction of the type C lamp with its larger 
output of light per unit of energy has, of course, had 
some influence on car lighting where the question of ef- 
ficiency in the light source is particularly important. 

Up to the time of the introduction of the type C lamp, 
the use of open reflectors was universal for almost all of 
the different classes of cars. This was used on account 
of its increased efficiency over any enclosing bowl, and 
also on account of the fact that it was considerably easier 


Baggage Car, Center and Dcor Fixtures 


to keep clean than plain glassware. Indirect lighting 
has never been used to any extent in car lighting due 
to the difficulty in keeping the reflecting surfaces in 
proper condition. The appearance of the fixture with 
open reflectors is, of course, not so pleasing as fixtures 
with enclosing bowls, and the proper screening of the 
light source is considerably more difficult. 

Since the introduction of the type C lamp, however, 
the use of enclosing glassware is increasing, as about the 
same output per unit of energy used can be obtained by 
using enclosing glassware with the type C lamp as can 
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be obtained with the open reflector and the type B lamp, 
and the appearance of the former type of fixture is con- 
siderably better than the open reflector. 

Type C lamps are being used to some extent in open 
reflectors, but this is not good practice, unless the lamp 
is white glass, or bowl frosted, as, even if the light source 
itself is screened, the bright reflection spots on the re- 
flector are very trying to the eyes. 


Postal Car, Bag Rack Section 


The following is an outline of the methods of lighting 
used in the various types of railway cars: 


Coaches 


Coach lighting is, of course, of the greatest importance 
as coaches constitute the largest number of cars in use, 
and carry more people than any other class of car. 

A certain amount of general illumination is necessary, 
but the principal illumination is required for reading. 


Postal Car, Letter Case Section 


The lighting system should be designed for best illumina- 
tion on the reading plane, which is 45° to the horizontal, 
and at right angles to the centre line of the car. The 
lighting tests which T have referred to demonstrated that 
equally good illumination, as far as intensity, distribu- 
tion and uniformity go, could be obtained either with the 
fixtures mounted on the upper deck or on the side deck. 

Centre lighting is more largely used, however, on ac- 
count of the fact that it requires less fixtures, and there 
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are fewer lamps and reflectors to maintain. Centre light- 
ing also gives less trouble from shadows cast by the 
passenger’s head on his own or another passenger’s 
reading. The standard spacing for lamps is 6 ft. both 
for those mounted on the centre deck and on the side 
deck. The mounting height for the centre lamps is 
about 8 ft. and for the side lamps 6 ft. 6 ins. 

The open-mouth type of reflector, in either heavy 
density opal glass, or clear prismatic, is employed for 
coach lighting, preferably with type B lamp. For centre 
lighting, a 50-watt lamp is used, having an output of 
560 lumens, and for the side lighting a 25-watt lamp, 
having an output of 270 lumens. 

Using these lamps, the following illumination values 
are obtained with the open-mouth reflectors as in Table I. 


TABLE I 
Foot CANDLES 
45° PLANE HORIZONTAL EFFICIENCY 
Window Aisle Horizontal 
Seats | Seats Mean Average Plane 
Heavy 
Density 2.87 3.85 3.39 4.95 49.7 
Opal : 
Clear 2.81 3.67 3:25 4.67 46.6 
Prismatic 


When type C lamps are used, they should be used ex- 
clusively for centre lighting, in fixtures placed close 
against the ceiling with an enclosing bowl, the mounting 
height of the fixtures being about 8 ft. 6 ins. 

The bowls used are of the best type of transmitting 
glassware, and the lamps 50-watt type C, with an out- 
put of 740 lumens. With the grade of glass now avail- 
able, the following illumination values are obtained (See 
Table IT); 


TABLE II 
Foot CaNnpDLES 
45° PLANE ’ HORIZONTAL PLANE EFFICIENCY 
Window Aisle Horizontal 
Seats Seats Mean Average Plane 
2.59 2.85 AW fe 3295) 22% 


Using the 75-watt type C lamp (1,215 lumens, or 202 
lumens per running foot of car) these values would be 
as follows (See Table III): 


TABLE III 
j 45° PLANE HORIZONTAL PLANE EFFICIENCY 
Window Aisle Horizontal 
Seats Seats Mean Average Plane 
, ee 3.44 Buho 4.65 


Tt will be noted that using the same wattage the values 
obtained with the type C lamp and enclosing bowls are 
about 20 per cent lower than with the open-mouth re- 
flectors. With the enclosing bowl, to obtain illumination 
equal in intensity to that obtained with a type B lamp 
and open-mouth reflectors, it is necessary to increase the 
wattage 50 per cent and to use a type C lamp. With the 
enclosing bowl there is no danger of glare, and the 
appearance of the car is considerably improved. 


Dining Cars 


The evolution of dining car lighting is an example of 
the fact that the type of lighting which may be satisfac- 
tory in one place may not be satisfactory under what 
appear to be very similar conditions. It is generally 
conceded that the requirements for dining room lighting 
are that the table itself should be made a place of high 
illumination, and that the remainder of the room should 
be at a considerably lower level. 

Some years ago a system of lighting dining cars was 
designed, based on these requirements, and this system 
met these requirements fully. However, it did not give 
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satisfaction to the patrons of these cars. The lighting 
fixtures were placed directly over the tables, with con- 
centrating reflectors above the lamps, and directing plates 
under the lamps, placing a high illumination directly on 
the table. The general illumination was quite low, and 
was obtained by a few light sources in the upper deck 
of the car. While the tables were very well lighted, the 
rest of the car, of course, was not, and patrons of dining 
cars complained that the cars were gloomy. This has led 
to an installation, in which there is a considerable degree 
of general illumination. The lamps over the tables have 
been retained, but the general illumination is now of a 
higher value, and is obtained either by semi-indirect lamps 
or by enclosing bowls placed directly against the ceiling. 
The lamps for general illumination are mounted 6 ft. 
apart, and use 50-watt type C lamps. The illumination 
on the table top is from eight to twelve foot candles, and 
is obtained by the use of 50-watt type C lamps, mounted 


in the special fixture referred to. 


The kitchens and pantries in the dining cars, of course, 
require a high degree of general illumination, as they 
are so small that the work of preparing meals is carried 
on in all parts of these rooms. The present practice is to 
light these rooms by ceiling fixtures, using a 50-watt type 
C lamp with a reflector of the RLM type. 

As ‘the work is carried on by the occupants of these 
rooms in a standing position, and this work is all below 
the level of the.eye, this type of fixture can be used with- 
out any bad effects from glare. 


Sleeping Cars 


Sleeping cars require lighting for general illumination, 
for reading, or for working at a table in the sections, 
for the illumination of the berths after they are made 
up, and for the illumination of the aisle for passengérs 
who go through after the berths are made up. 

The fixtures for general illumination must be placed 
close to the ceiling to prevent interference with the fix- 
ture from the upper berth. A shadow enclosing bowl is 
used with these fixtures. 

Small units, with individual control, placed in the 
corner of each section, provide additional local illumina- 
tion for reading in the seats, and for the necessary light 
after the berths have been made up. 

The state rooms in a sleeping car and compartment car 
are lighted by the same type of ceiling lamp as is used 
in the berth section of the sleeper. 

Smoking rooms are lighted by centre lamps in the 
ceiling, and also may have bracket lamps at the back of 
the fixed seats to ensure proper lighting for reading. 

The passageways are lighted by ceiling fixtures, either 
with open-mouth reflectors or a fixture having a reflector 
set into the ceiling, and a directing plate under the lamp 
set flush with the ceiling. 

It was formerly the.custom to leave one or more of the 
centre lights lit after the berths had been made up, but 
this, of course, was a nuisance to the occupants of the 
upper berths. Fixtures are now being used which are 
secured to the frame of the seat. These fixtures throw 
the light on the floor, making it easy to find the way 
along the aisle after the berths have been made up, and 
the ceiling lamps have been extinguished. 

For the centre lamps, type C bulbs, 100-watt, having 
an output of 1,700 lumens, are used. The general 
illumination on the reading plane with this fixture and 
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100-watt bulb averages five foot candles. For the berth’ 


lamps, 25-watt type B bulbs are used. 


Parlor Cars 


Parlor cars require illumination mainly for reading 
purposes, together, of course, with sufficient general 1l- 
lumination. The same type of installation is used in par- 
lor cars as in sleeping cars, with, of course, the omission 
of the particular units having directly to do with the 
sleeping car berths. 


Parlor-Smoking Cars 


These cars require general illumination, and also good 
illumination on the reading plane. The general illumina- 
tion is obtained by the same type of centre fixture as is 
used in sleeping cars, but as the seats are on the side of 
the car facing the centre, it is necessary to add to this 
illumination for reading purposes. The additional il- 
lumination is obtained either by pendants attached to the 
side deck, or by brackets on the side walls of the car. 


’ Postal Cars 


The proper illumination of a postal car is, of course, 
very important as postal clerks are employed constantly 
while in the car on work which demands the best possible 
illumination. 

Postal cars are divided into three sections— 

(1) The section where the letters are taken from the 
sacks and distributed to the pigeon holes according to the 
route which they are to follow. 

(2) The bag distributing rack, where the papers are 
distributed into boxes, and where packages or letters are 
placed in the mail bags. 

(3) The storage end, where the filled sacks are stored. 

The letter distributing cases require high illumination 
on the vertical plane for the box labels, and on the hori- 
zontal plane for the reading of the addresses on the mail. 

The bag distributing racks require high illumination 
on the horizontal plane, for reading the addresses on the 
packages and also for the labels on the bag rack. 

The storage end of the car requires a fair general 
illumination. The following are the specifications of the 
railway mail service for the initial illumination values for 
the various portions of the postal car as in Table IV. 

TABLE IV 


INITIAL VALUES OF ILLUMINATION REQUIRED 
FOOT CANDLES 


Bag Rack Portion Minimum Maximum 

Centresior, Ccar—norizontal sacs « - deeeenshye ees ase Rafe) 12.00 
Mouth of bags, measured 18 inches from side of 

catr—horizontal, 5.5 six cimiere oe arebe = nie eeelans.ageesice 2.00 12.00 

Lettercases 

Over etable—horizorntale. note octekccereiel detmnenoere ton: shel t= ceria 19.00 
Paces jot) .case—verticali: 22s coin ciec dais oe -perendierns <a. 1.66 19.00 
SHR MOTO A Pa oM amo ooh Gola rs neMCee NOR Gare oc 2.00 12.00 


These initial values are so set as to give adequate 
illumination in case there is a depreciation of 40 per cent 
in the efficiency of the installation. 

If reflectors with a glazed reflecting surface, such as 
porcelain enamelled metal, are used, these values must be 
increased 25 per cent. 

The reflector most largely used in postal car lighting 
is one made from aluminum, with a special matted sur- 
face, which gives a high reflecting efficiency, and which 
may be easily cleaned, and its original efficiency restored. 

These specifications are fulfilled in the 60-ft, postal 
car of the present type, by using 15 type B 50-watt 
560-lumen lamps. These lamps are used with an alumi- 
num open-mouth reflector, the reflector at the letter case 
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being of the intensive type, and those in the bag rack and 
storage portion, giving the maximum output at an angle 
of 45°. 

If type C 50-watt lamps are used, eleven lamps are 
required. These lamps have an ouput of 740 lumens. 
The same type of reflector is employed. 

The railway mail service require that if the type C 
lamp is used, it must be bowl frosted, or enamelled. 


Private or Business Cars 


The private or business car generally consists of what 
may be termed the living room, or office, in the observa- 
tion end, several state rooms, or bedrooms, dining room, 
and kitchen. 

The living room or office is provided with general il- 
lumination from centre lights. It may have chairs placed 
along the side facing the centre, and lighting for reading 
at these chairs is provided by brackets on the side wall, 
or pendants on the lower deck. Adjustable local lighting 
units are provided for the desks and type-writers with 
which these rooms are generally fitted. There are also 
local lights provided for lighting the gages and speed 
indicators which are installed in this room. 

The bedrooms may be fitted either with the ordinary 
form of sleeping car berth, or with a portable bed. These 
rooms generally have one centre lamp. If there are 
berths, the berths are provided with berth lights, and the 
beds have reading lights attached to the bed posts. The 
mirrors in these rooms are provided with local lighting 
brackets set on either side of the mirror. The centre 
lights used are generally of the enclosing bowl type, 
mounted close to the ceiling. 

The dining room is ordinarily lighted by one centre 
light placed directly over the table. In some cases, the 
dining room may be also used for a sitting room. In this 
case, additional lighting is provided by brackets or pend- 
ants on the deck rail. 


Baggage Cars 


These cars must be provided with good illumination 
both on the horizontal and vertical planes. 

The illumination on the vertical plane must be of a 
good value up to a height of seven feet. Trunks and 
other articles which are carried in baggage cars are often 
piled very high in the car, and the illumination must be 
sufficient so that the labels, or markings, on all baggage 
can be easily read. 

Glass reflectors, or enclosing bowls, are not desirable 
in this class of car on account of the danger of breakage. 

The best practice at present is the use of metal reflect- 
ors of the RLM type, placed as close to the ceiling as 
possible. With such reflectors and 50-watt, 740-lumen 
type C lamps, spaced 10 ft. apart, an illumination of about 
four foot candles will be obtained on the horizontal plane, 
and an illumination varying from one to five foot candles 
on the vertical plane. 

Baggage cars should also be provided with a fixture 
over each door having a metal reflector designed to light 
the floor of the car directly at the door, and also to reflect 
the light through the doorway of the car so that it may 
illuminate the floor of a baggage trunk placed at the door- 
way. 

Illumination Intensities 

I have heard at times some criticism of the intensities 

of illumination which are obtained in car lighting, with 
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the suggestion that these should be considerably increased 
in line with the increase in intensities in other lines of 
work. 

With the best installations, in coaches the illumina- 
tion on the horizontal plane will be about four foot can- 
dles, and on the 45° reading plane will average about 
three foot candles. 

In sleeping cars, with the present arrangement of 
lamps, the light on the 45° reading plane will average 
about five foot candles. 

These values are, of course, lower than those recom- 
mended at present for the lighting of offices and similar 
rooms. It must be considered, however, that cars, with 
the exception of the baggage car, postal car and kitchen 
of dining or business cars, are not used to any extent 
for work. The illumination is used principally for read- 
ing for short spaces of time. In view of this fact, these 
intensities of illumination seem to be adequate. The in- 
tensity obtained in Pullman cars at present is certainly 
sufficient for any use to which it is put. 

In the case of postal cars, the horizontal illumination 
obtained with the new installation is about six foot can- - 
dies, although the specifications based on actual tests and 
study of the problem, allow for a considerably less in- 
tensity than this. . 

As I have already said, the amount of energy available 
for use on the car is limited—therefore, the, illumination 
provided must of necessity be as low as possible and still 
be adequate. The illumination obtained, however, from 
the best practice at the present time appears to be quite 
adequate. 


The Electrical Engineer as an Executive 
By Alfred C. Turtle } . 


fee chief electrical engineer on railway work can be a 
chief in many senses of the word. He may be a chief 
designer of electrical projects, or the inventor of “‘stand- 
ards,” often misapplied, a pacifier for the chief of the me- 
chanical departments of rolling stock, or he may be an 
executive. ; 

The last named is, of course, the ideal calling. Each 
railway has its different executive staffs and in these staffs 
it is to be noted that personality plays a tremendous role. 
Some of its leading men are extremely brilliant and out- 
standing in general intelligence, but often possessed with 
that peculiar psychological perversity of nature which sur- 
rounds itself with men of only ordinary and sometimes 
below ordinary intelligence. Sometimes the other extreme, 
that of an average executive surrounding himself with 
brilliant minds, is true. It is fortunate, however, that the 
law of averages has played a part in this matter and de- 
velops executive bodies on our different railways, so that 
a great number of these bodies form a standard of general 
efficiency which are a safe pattern and ideal for others to 
follow, and at the same time to a certain extent, act as a 
deterring influence on some of what would otherwise be 
tragic examples. Some of these bodies do realize the bene- 
fits of keeping equipment repaired to certain standards, 
such as wear limits on all rolling stock, and from boiler 
flue sheets down to the car trucks the majority of such de- 
fects as are not covered by Master Car Builder Associa- 
tion, Locomotive Association or Boiler Maker Rules. 

It is only by such constancy and quality of repair and 
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replacement work that dependency on the movement of 
our vast freights can be counted upon, that interchange of 
equipment is handled and that service is assured in rain, 
snow or blizzards. 

The most important feature having to do with the ex- 
ecutive staff is the economical aspect. This part is, of 
course, the governing feature but it is not often given the 
attention which it deserves by the lower executives. While 
a successful (financially) railway is more prone to be gen- 
erous towards one’s financial needs, than a railway other- 
wise successful, it does not follow that the individual in 
general, studies the actual economics of that body from 
the same comprehensive point of view. More often his 
study of this matter is purely a personal one. 

In short, he does not consider depreciation, obsolescence, 
interest charges, taxes, insurance, and a host of similar 
charges, nor does he always take care to separate his over- 
head charges or analyze the meaning of these as applied 
to his particular department. In fact, he sometimes does 
not know the wages and material cost of repairs required 
to certain apparatus, and therefore judges his charges 
oftentimes on such costs in extremely biased fashion. 

It is therefore easily perceived from the above observa- 
tions that the executive head, or chief electrical engineer, 
to be the ideal man in charge should be able to analyze the 
true financial standing of his system of repairing and re- 
placing apparatus of designs for new systems, apparatus, 
etc., and also to inculcate that same attitude in those exe- 
cutives who carry out his orders or supply him with the 
necessary designs, figures on new work and general costs 
of the maintenance of his electrical apparatus. 

The inculcating of his assistants is perhaps the hardest 
part and naturally calls for much personal and painstaking’ 
examination of ideas advanced. It also calls for consider- 
able imagination, looking ahead five and ten years at a 
time, and also a broad understanding. With these quali- 
ties the success of an electrical department and its exist- 
ence as a complete unit in itself can be safely trusted to 
provide a maximum of service in the largest of railway 
organizations. . 

With the smaller railways, the chief electrical engineer 
may not be in a position where he can have the service of 
assistant electrical engineers. He may be confined to the 
services of a draughtsman and clerk, the duties of designs, 
supervision of his foremen and construction gangs, and 
‘diplomatic handling of matters relative to electrical mat- 
‘ters on the system may rest wholly on his shoulders, 

A man of suitable temperament can safely handle these 
matters and by application can cover much ground, where 
considerable work is involved. His attention would of 
course be more general than minute in a case of the former 
and vice-versa where the work was of considerable less 
volume. 

The faculty of being able to go into detail in places un- 
expectedly of course would tend to keep his supervisory 
forces on tiptoe in their ambition to keep things going in 
a satisfactory and efficient manner. 

Where the above conditions exist and where all elec- 
trical apparatus, maintenance, construction, policy and de- 
sign come directly and indirectly under the supervision of 
a distinct electrical staff, there is no doubt whatever as to 
the general overall efficiency that can be obtained. 

A system such as outlined makes for better efficiency, 
satisfaction and standardization of methods in agreement 
with the Underwriters and National Safety Standards. It 
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has a far reaching effect on the members of the depart- 
ment in more ways than one. For example in the ordi- 
nary run of shop breakdowns, etc., does it not generally 
follow that undeserved criticism is made on such occur- 
rences? Is it not an extremely awkward situation. to try 
to explain the cause of a specific breakdown to an irate 
general foreman of the shops in which the breakdown oc- 
curred, and also is it not often impossible to explain to the 
works manager, locomotive shop superintendent, or car 
shop superintendent, because of the fact that the majority 
of such troubles require the use of technical language to 
explain them which merely causes suspicion, or doubt, and 
confusion in the minds of these men. 

If, on the other hand, the feeling of over-confidence is 
born in these minds through contact with the electrical man 
in charge and they are ready to stand by his statements 
with the feeling that “what he says goes,” does not such a 
condition in turn produce a state of things intensely un- 
satisfactory at times? Is it not much better to be able to 
explain these troubles to officials who have sufficient elec- 
trical training to understand them? Such men can point 
out better methods of meeting such breakdown, or take 
steps to make a change which will almost permanently cure 
that particular trouble, or if the trouble was properly taken 
care of, can back up the man in charge and give him that 
sometimes needed feeling of confidence to attack and dis- 
pose of these ever-increasing troubles with fresh vigor 
and life. 

It is infinitely better all round to attack any trouble 
whether it be a serious wreck on the line or the breakdown 
of an electric power cable or machine in the shop, with 
a clear and rapid working mind in condition to decide clear- 
ly, quickly and efficiently than to harass that said mind 
with amateur suggestions, undue condemnations and un- 
fair criticisms. 

Management under the different executives varies re- 
markably, but a true analysis can only be taken over a 
reasonable period of time, in the quality and durability of 
the repairs, in the steps taken to reduce the number of 
breakdowns and consequent repairs, In the general morale 
of the staffs or departments. The reduction of costs of 
handling in the installation of new and improved ideas 
and the gradual elimination of unnecessary horsework on 
the part of human beings, also enter into such an analysis. 

A comprehensive grasp of these things by the higher 
executives of the electrical department and incidentally all 
departments of any railroad would do much to improve 
conditions generally. It would stave off that criticism 
which is so destructive to the morale of what would other- 
wise be good and loyal workers and would produce that 
constrtictive and reasonable criticism which we all need 
and in turn produce that condition of open and generous 
mindedness that the world is in need of today. 

Criticism of the right kind will work wonders and 
will be welcomed by the majority of employees. “To 
avoid criticism—do nothing, say nothing, be nothing,” is 
very true, but for the man who produces results although 
realizing that he is very often the target for unjust criti- 
cism, real constructive criticism and a little praise once 
in a while will surely be appreciated. 2 


Denmark has officially licensed 3,109 private radio 
receiving sets. School pupils rank first with 473:: com- 
merce, shipping and industry second with 448; office and 
store employees have 354; artisans, 341, etc. 


A Body Hung Generator That Will Not Get 
Out of Line 


The suspension of the body-hung generator shown 
in the illustration is so designed that the generator 
will maintain its alignment after it has once been 
set and the suspension bearings will not bind when 
they are allowed to go without oil. 

The machine shown is a 2.6 kw., type D, safety 
generator used for diner service. It was originally 
a truck-mounted machine and was converted to body- 
hung. This was done by shrinking two cast-iron 
rings as shown around the frame of the generator. 
The two rings each have a supporting lug at the top 
and the supporting shaft passes through holes in the 
lugs. The car girder supports one end of the shaft 
and the other end is supported from a piece of chan- 
nel iron as shown. The shaft extends through a slot- 
ted hole in the channel and is supported from a piece 


Rugged Construction and Wide Supports Keep This Generator 
From Getting Out of Line 


of plate metal shaped like an inverted U which rests 
on the top of the channel. The plate is secured to 
the channel by means of bolts, in any desired position 
permitted by the slotted hole, and the generator is 
aligned by this means. The supporting shaft is 3 
inches in diameter and can be made from a car axle. 

The suspension has two points in particular to 
recommend it. First, the supporting rings, lugs and 
shaft are heavy, the rings are 1314 inches apart, which 
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reduces the twisting action caused by the belt to a 
small amount and the generator cannot be pulled out 
of line by the twisting or warping of the suspension. 
Second, the supporting shaft bearings are made 
slightly larger than the shaft and for this reason a 
formation of rust in the-bearing will not cause the 
shaft to stick or bind in the bearing. No oil is used 
on these bearings and although there is a certain 
amount of wear, this wear is so slight and the diam- 
eter of the shaft is so great that the shaft will not 
cut down into the bearing and seize. The support 
shaft is 36 inches long and supported at one end by 
girder and on the other by channel iron. The twist 


—— 


is negligible and the generator can not get out of line. 


Soo Line Yard Service Cart 


Distilled water and armatures are the two things which 
most frequently have to be moved from the shop to a car 
in the yard or from the car to the shop. The cart shown 


in the illustration was built by the electricians in the Soo — 


—_ 


Cart Used for Carrying Distilled Water and Generator Armatures 


Line Shops at Minneapolis, Minn., and is fitted with a spe- 
cial device for carrying generator armatures. 


The body of the cart is underslung so that the cart will 


not tip over easily and the wheels are large so that it can 
be hauled over tracks without any great difficulty. The 
body is made of wood reinforced with iron angles bolted 
to the wood. 

Distilled water is carried in a carboy and the carboy 
case or crate is fitted with two lugs bolted to opposite sides 
of the case. These lugs fit into the notches in the two up- 
right pieces on each side of the cart. This arrangement 
prevents the carboy from sliding around in the cart, mini- 
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mizes shock and makes it easy to tilt the carboy for pour- 
ing. 

The device shown at the left of the cart is lined with a 
piece of car carpet and is designed for carrying generator 
mrmatures. It is placed in the cart and it is of such a 
width that the armature will fit snugly between the two 
sides. This keeps the armature from rolling around in the 
cart and prevents damage to coils or commutator. 


Resistance of a Ground 


Not infrequently the desire arises to know whether or 
not a ground connection is actually grounded. Without 
means of measuring it is impossible to determine the re- 
sistance in ohms of a ground connection, but if a Wheat- 
stone bridge is available the desired result may be ob- 
tained by the following calculation: 

Let A, represent existing ground rod 

Let A, and A, represent other ground rods used for 


Connection for Testing Resistance of Ground 


making the test. 
temporarily. 

X, is a reading in ohms between A, and A, 

X, is a reading in ohms between A, and A, 

X, is a reading in ohms between A, and A, 

It is evident that X, is the sum of the resistance of A, 
and A, to ground. 


They may be iron rods or pipes driven in 


Then Wee A, + A, 
tA Ag 
mest A, 


It is also evident that the resistance of A, is equal to the 
reading X, — A, 
yO 
— xX, 
Taking the equation X, 
_ the values of A, and A, 


2G 

— A, 

= A, + A, and substituting 
as shown above, we have 


Then | Xpa=X, + X, — 2A, 
Transferring, ee XX, 
Bo Xa — Ky 
And = 
2 


A Few Practical Recipes 


For stopping joints, etc., a good cement is one made of 
white lead in oil, mixed with enough white sand to make 
a stiff paste. This grows hard by exposure, and resists 
heat, cold and water. 

Blue print paper can be made by coating white paper 
with the following solution. One pint citrate of iron 
ammonia; two pints red prussiate of potash; one pint 
gum arabic and three pints of water. 

Soldering iron or steel is usually rather difficult unless 
the proper kind of flux is used for this material. A flux 
made of ten parts borax and one part sal ammoniac is 
probably the best to use for this work.» . 
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| THE QUESTION COnWE 


Answers to Questions, 


1. Why do the inside or back cells of two compartment 
train lighting batteries become pitted and leaky more than 
the front cells? 

2. What would cause the negative plates of a lead stor- 
age battery to turn red or a reddish brown? 

3. Why is it that a battery once overheated and over- 
discharged cannot be brought up to full capacity until the 
plates are taken out, wa shea and recharged with new acid? 


Causes of Battery Troubles 


1. The reason that the back cells of a battery become 
pitted and leaky more than front cells is probably due to 
the fact that the back cells are usually filled too full when 
the battery is flushed because it is difficult to see when the 
electrolyte has been brought up to the proper level. When 
this has been done some of the electrolyte slops over and 
the wooden tray on that end becomes soaked and slight 
grounds on the tank are produced. These grounds soon 
eat holes in the lead lining of the tank. 

To remedy this trouble some device should be used 
which will indicate the height of the electrolyte while the 
cells are being flushed. Such an arrangement might be 
constructed using a lamp or a bell in a circuit which would 
give an alarm signal when sufficient water had been added. 

2. Under proper operating conditions the negative 
plate when fully charged is slate color, whereas the active 
material of the positive lead plate is lead peroxide which 
is a chocolate brown color. If the negatives become a 
reddish brown it would indicate that that particular cell 
had become reversed. This may be caused by local action 
due to impurities or short circuit between plates which 
would discharge that cell. Then when the lighting dis- 
charge current of the cells in series with it flows through 
this cell this current will act as a charging current in the 
wrong direction for this particular cell and reverse its 
polarity, making the negative plates lead peroxide, and the 
positive plates spongy lead. 

3. Overheating and overcharging tend to sulphate the 
plates but a regular treatment of charging to remove sul- 
phation should be sufficient, The mere fact that the bat- 
tery has been overheated does not affect the acid other 
than making it slightly weaker because some of the sul- 
phate of the acid has gone into the plates and accordingly 
it should not be necessary to renew the acid unless there 
are actually some impurities contaminating it. 


Questions for February 


1. In an axle lighting equipment, why ts tt that, when 
a dynamo ts out of level compared to the car axle to which 
the axle pulley is attached, that when the car is moving 
in one direction the belt will run to one side of the dynamo 
pulley, but when the car ts moving in the opposite direc- 
tion the belt will run to the other side of the dynamo 
pulley? : 

2. I would like to have you explain also why tt ts that 
when a pulley is crowned, the belt will stay in the center 
of the pulley running to the high powt, but when the shaft 
of the dynamo ts not parallel with the car axle, the belt 
zull run to the low side, or the side nearest the car axle. 


Electric Sand Pipe Heater 


A device known as the Universal Electric Sand Pipe 
Heater, designed to keep sand pipes on locomotives, 
street cars and so forth from clogging at the lower end, 
has been developed by the Universal Electric Sand Pipe 
Heater Company, 1536 Commercial Trust Building, 
Philadelphia, Pa. 

In stormy weather, the lower end of the sand pipe is 
always wet and it is a well-known fact that dry sand will 
not flow from a wet pipe without part of the sand stick- 
ing to the side of the pipe, eventually closing the outlet. 
The function of the device is to keep the orifice dry, per- 
mit a flow of sand at all times and thereby insure full 
tractive effort and maximum adhesion for braking when 
needed. 

The heater is a simple device which is screwed on to 


Heater with Section Cut Away and Lagging Removed to Show 
Construction 


the lower end of the sand pipe and in effect is a shell 
which surrounds the pipe. Inside of the shell and touch- 
ing the sand pipe is an electric heating unit connected to 
the headlight generator. The space between the heating 
unit and the outer shell is filled with asbestos lagging. 
Two sizes of heaters are manufactured using 64 and 80 


watts respectively and there are two units used on a 
locomotive. . 


Laboratory tests on the device were made by a large — 


eastern railroad about a year ago. Pipes were set up as 
on a locomotive with sand box and valves for sanding 
track. Water was allowed to trickle down the pipe and 
a blast of air equivalent to a cross wind blowing at 30 


Electric Sand Pipe Heater Applied to Locomotive 


miles an hour was projected against the end of the sand 
pipe. Sand was allowed to flow down the pipe every 10° 
seconds. Without the heater this treatment closed the 
end of the pipe with a grouty sander in from 5 to 15 
minutes. With the heater turned on there was no wet 
sand in the lower end of the sand pipe at the end of am 
hour and fifteen minutes. 

At a later date a road test was made. A five-galler 
can of water was placed on the running board of a loco- 
motive and a hose extending down to a point near the 
lower end of the sand pipe, was used to trickle water onto 
the pipe. In making a 50 mile run without the current 
turned on, the pipe clogged up five times, being cleaned 
out each time. On the return trip, the current was turned’ 
on and the pipe gathered no wet sand. 

Another test was made in the freezing room of the 
Penn Cress Ice Cream Company at Cresson, Pa. The 


sander was operated at a temperature of zero, with water 


trickling on the sand pipe. This was continued for two 
hours, at the end of which period there was nothing im 
the pipe. ; 
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In regular use on road locomotives, the device has been 
‘used to keep the sand pipes clear under a variety of con- 
ditions of bad weather, including low temperature, rain 
and snow. 


Crane for Enginehouses 


The locomotive type crane made by the Baker R 
& L Company, Cleveland, Ohio, has been completely 
redesigned for railroad use. The new crane, shown in 
the illustration, has a wide field of usefulness not only in 
enginehouses but in all railroad departments where heavy 
material must be handled without the aid of overhead 
traveling cranes. With an 8-ft. boom and 60-in. wheel- 
base the new crane may also be operated inside a standard 
box car and thus greatly reduce the number of laborers 
required for loading and unloading these cars. 

For enginehouse use the new Baker crane can be pro- 
vided with a standard 12-ft. or longer boom up to 19 ft. 
With the latter length a lift of 192 in. can be obtained at 
a 95-in. radius and the crane is therefore suitable for 
reaching over the tops of locomotives and removing front 
doors, dome casings or covers, dry pipes, air compressors, 
or other parts high up on the locomotive which ordinarily 
require the effort of several men and more or less labori- 
ous work to remove or apply. 

A short, auxiliary boom can be furnished when de- 


A Baker Locomotive Type Crane Speeds Heavy Repair Work in an 
Enginehouse 


sired for working underneath the running boards, greatly 
facilitating the removal of heavy rods, crossheads, pistons, 
etc., which on modern locomotives have far outgrown the 
point where they can be readily put up by hand. When 
not in use this auxiliary boom can be folded up. 
_ The special feature of this crane is that all of its move- 
ments are electrically driven with one motor for propell- 
ing the truck, a second for swiveling the crane and a third 
which drives the main hoist. The main hoist consists of 
two drums, one for lifting the hook and the other for 
racking the boom. Power is applied to either of these 
drums by means of magnetically-operated clutches. 

The rated capacity of the crane is 3,000 Ib. at a 7-ft. 
radius, the hoisting speed at that load being 7 ft. per min. 
and the traveling speed 265 ft. per min. 
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Electric Screw Driver and Socket Wrench 


The Black & Decker Manufacturing Company, Towson 
Heights, Baltimore, Md., has added to its line of electric 
tools a portable electric screw driver and socket wrench 
for heavy-duty production work. The tool weighs fif- 
teen pounds, and is designed for driving large wood 
screws, lag screws and running up nuts on large bolts. 


Motor Driven Wrench and Screw Driver 


The spindle is equipped with a positive clutch which 
automatically disengages when the forward pressure on 
the tool is released. The tool is equipped with a pistol 
erip and trigger switch, and a universal motor furnishes 
the power. 


Multiple Operator Welder With Single 
Operator Characteristics 


For the specific interest of our readers we give below 
details of two very important designs recently patented 
in England, which should prove of special interest to 
Railroad’ Electrical Engineers. 

An electric arc welding outfit patented in England, has 
been developed which is designed for the use of more 
than one operator, at the same time keeping the charac- 
teristic efficiency of a single operator set. As is well- 
known, a higher voltage is necessary to start an arc than 
is required to keep it running and, as the drooping charac- 
teristic generator cannot be used for more than one 
operator, a novel method to overcome the difficulty of 
getting rid of excess voltage without wasting energy has 
been introduced in the construction of this machine. 

The welding generator supplies current at from 30 to 
40 volts, and thus has a sufficiently high voltage to enable 
it to be used for all regular welding operations. Con- 
nected in series with this generator is a small booster 
which generates current at about 35 volts; the voltage 
available for striking the arc therefore being between 65 
and 75 volts. Immediately the welder starts the arc with 
his electrode, a contactor device withdraws the booster 
and welding proceeds, on the main generator. 

The most important features of this plant are, economy 
in running cost, flexibility and ease of adjustment, and 
absence of large and wasteful resistance. 

The special contactor gear with which this plant is 
fitted is highly ingenious, and in the design of this ap- 
paratus very careful consideration has been given to all 
vital points necessary in the construction of an electrical 
arc welding outfit. The apparatus has been introduced 
and patented by the Premier Arc Welding Co., Ltd., of 
Abbey Wood, England. 


General 


The Bridgeport Brass Company announces the re- 
moval of its Philadelphia office from the. North Amer- 


ican Building to Room No. 532 of the Bankers Trust: 


Company. 

The Okonite Company, Passaic, N. J., has recently 
opened a branch office in Pittsburgh, Pa., at 1111 First 
National Bank Building. Edward A. Damrau, district 
manager, is in charge, 


The General Railway Signal Company has moved 
its New York City office from the Canadian Pacific build- 
ing, 342 Madison avenue, to the Pershing Square build- 
ing, 100 East Forty-second street. 


The Ohio Brass Company, Mansfield, Ohio, recently 
bought about five acres of land and some buildings on 
a triangular plot just across the Pennsylvania railroad 
tracks from its present Mansfield plant. 


The Schweyer Electric & Manufacturing Company, 
Easton, Pa., proprietor of the Schweyer induction auto- 
matic train control, has brought suit in the Federal Court 
at New York City against the Regan Safety Devices Com- 
pany alleging infringement of patents. 


The Canadian National has opened a radio broad- 
casting station at Calgary, Alt., from which musical and 
other programs will be broadcast. Receiving sets are 
now in operation on the trans-continental trains of the 
National lines and it is the intention of the company to 
install similar sets in its hotels. 


A southbound express train of the Pennsylvania 
Railroad was derailed at St. George, 22 miles south of 
Franklin, Pa., on January 30 and the engineman, fireman 
and a porter were killed. The locomotive fell down a 
bank and a sleeping car was overturned; and 11 passen- 
gers were injured, most of them not seriously. 


The petition of the Buffalo, Rochester & Pittsburgh 
for a modification of the Interstate Commerce Commis- 
sion’s automatic train control order to permit of an in- 
stallation on the Rochester division between Rochester 
and Ashford, N. Y., instead of between the points desig- 
nated in the order, has been denied by the commission. 


J. L. Marsh is now associated with Louis W. Sipley 
at 206 Fuller Building, Philadelphia. They are repre- 
senting The Crescent Truck Company, manufacturers of 
storage battery trucks and tractors. They have both been 
engaged in railway sales for a number of years and Mr. 
Marsh has resigned from the Safety Car Heating and 
Lighting Company with whom he has been associated for 
the past 15 years. 


The orders received by the General Electric Com- 
pany for the year ending December 31, 1923, amounted to 
$304,199,746, compared to a total of $242,739,527 for 
the year 1922, or a gain of 25 per cent, according to a 
recent announcement by Gerard Swope, president of that 


News Section 


concern. For the fourth quarter of 1923, orders totalled 
$74,452,442, as compared with a total of $66,568,333 for 
the corresponding quarter in the year 1922, or a gain of 
12 perscene 


The first of a new type gasoline-electric passenget 
car for use in steam railroad service has been sold to the 
Chicago Great Western Railroad and will be demon 
strated some time in May or June. This car was developed 
by the co-operation of the General Electric Company with 
the St. Louis Car Company, the Electromotive Engineer- 
ing Company of Cleveland and the Winton Engine Com- 
pany. It will seat 56 persons, has 100 square feet of 


baggage room, is arranged for double-end operation and _ 


will be capable of a maximum speed of 60 miles per hour. 


‘The car will weigh, complete and “ready to roll,” ap- 


proximately 54,000 Ib. It will have enough capacity to 
handle a 35-ton trail car behind it. 


The Pawling & Harnischfeger Company, Milwaukee, 
Wis., manufacturers of excavators, cranes and machine 
tools, have recently opened new offices in the South. N. 
B,. Norris, formerly district manager at New Orleans, is 
now district manager of the Memphis, Tennessee office. 
D. J. Murphy, formerly at the New Orleans office, is now 
district manager of the Texas district with headquarters 
at Dallas, Texas. F. W. Truex will continue as district 
manager at Atlanta, Georgia, with offices at 212 Haas 
Howell Bldg. W. J. Dugan, as southern sales manager, 
will assume charge of the entire southern territory with 
headquarters at Memphis. For convenience, a complete 
stock of excavator renewal parts will be maintained at 
the Memphis office. 


United States Civil Service Examination 


The United States Civil Service Commission announces 
the following open competitive examination: radio en- 
gineer, $4,000 to $5,000 a year; associate radio engineer, 
$3,000 to $4,000 a year; assistant radio engineer, $2,000 
to $3,000 a year. 

Receipt of applications will close March 11. The ex- 
aminations are.to fill vacancies in the Signal Service, Me- 
Cook Field, Dayton, Ohio and Camp Alfred Vail, N. J., 
at an entrance salary of $2,000 a year, plus the increase 
of $20 a month, and vacancies in the Federal classified 
service throughout the United States at the salaries in- 
dicated above. 

The duties of appointees are to conduct or superintend 
the development, design, construction, installation, stand- 
ardization, and the writings of specifications for practical 
and special apparatus and methods of radio communication, 
such apparatus to include sets for land use for more or 
less permanent stations, also for portable land stations, and 
for airplane and ship sets; to carry out advanced technical 
work in radio research; to analyze the data accruing from 
observations of the operation of various radio apparatus 
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February, 1924 
and installations; to make recommendations as to policy, 
apparatus, or installation in accordance with inspections ; 
to plan and execute experimental investigations; and to 
perform other related work. 

Competitors will not be required to report for examina- 

tion at any place, but will be rated on their education, ex- 
perience, and fitness, and publications, reports, or thesis 
to be filed with the application. 
__ Full information and application blanks may be obtained 
from the United States Civil Service Commission, Wash- 
‘ington, D. C., or the secretary of the board of U.S. civil- 
“service examiners at the post office or customhouse in any 
i city. 


Cost of N. Y. C. Electrification and Grade Crossing 
| Elimination in New York 


_ The Transit Commission of New York has analyzed the 
cost of the proposed rebuilding of the freight line of the 


New York Central on the west side of Manhattan Island 
and places the total at $97,000,000 in all. The cost of the 


work is broadly divided as follows: 
Electrification 


2S O.0 0.0.A.ct dite cecetee OG EER neem Are eR $17,000,000 
35,000,000 


45,000,000 


| In the case of the last item the cost would be divided as 
follows: 
(a) 


Esra Gra Maen 570 teetetstea ere iste ois alolsis eis oan dev 6 bdo déesiee cd ank $22,500,000 
ee ee i a tes 11,250,000 
Cc) SHB, YOY. 6 bs ogaea te tg Goce ee ee aa 11,250,000 


There is, however, in this item a charge of about $5,- 
000,000 for additional land for new right of way which 
‘may be questioned by the Transit Commission. If the 
Transit Commission’s contention is correct the result 
would be that the railroad’s charge for elimination of 
grade crossings would be increased by $2,500,000. and 
the state and city’s charge therefore would be decreased 
each by $1,250,000. 

__ Assuming that the charge for land is divided between 
the railroad, the state and the city, the total estimate of 
$97,000,000 would be divided as follows: 


soo Sooo Naan Ge $11,250,000 
Sais SA Sie ie ea ey a nn rr 11,250,000 
Railroad— ; 
USE GAT 5.5 Gara Pe eS Ie eo cee $17,000,000 
BP CECHAN SCCM roy. sak ot teh cl okcvecanek. 35,000,000 
Elimination of grade crossings.................. 22,500,000 
| ————— 74,500,000 
SEE .c's. cone eaio dO COS Ce ee $97,000,000 


. Assuming that the charge for land remains wholly on 
the railroad, the division of cost would be as follows: 


re by cp deveceeensadavewees $10,000,000 
Heeete MAREE Metal Soeoten bere ote elevete es iolo eres aiccgielis ds a)e wid etd disiw diel Mele 10,000,000 
ailroad— 
| O2OCINGE EGA Ot A ae en $17,000,000 
| (lias elingyatagas, = Oe 6 Seles Oe a a 40,000,000 
| Elimination of grade crossings................ 20,000,000 
| 77,000,000 
| I At OR fons 8505 via vie case ded, $97,000,000 


These figures are based on data presented by the rail- 
toad company which have been examined by the Transit 
Commission at its hearings on the subject and by its engi- 
neers in private studies. 


Route Selected for Trans-Sahara Railway 

The French Ministry of Public Works has planned a 
tentative route for the proposed Trans-Sahara Railway. 
This line the French government proposes to build in or- 
der to bring its provinces south of the desert into direct 
communication with the Mediterranean and thus with 
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France. The line will begin at an inland place called 
Wagadugu in French West Africa and extend northward 
across the desert to the Mediterranean port called Oran 
in Algeria. A short section of the line outside of Oran 
has already been constructed, but the route still to be built 
is over 2,000 miles in length. It is planned to operate 
the line by electricity. It is understood that the Paris, 
Lyons & Mediterranean Railway will operate the prop- 
erty on behalf of the Government. The main interest in 
this line is strategic, since it will give direct communica- 
tion with important colonies without exposing ships to 
dangers which might await them in the Atlantic Ocean 
in time of war. 


The “Searchlight Special” on the P. R. R. 


The lineman, of the telegraph department, is one of the 
few men in outdoor railroad service who is not liable to 
be called on for much night work—or, rather, the lineman 
was thus easily circumstanced. Today he cannot be so 
sure. Bb. F. Dickinson, supervisor of signals of the Phila- 
delphia division of the Pennsylvania Railroad, reduced 
the wire troubles caused on his division in the last cold 
snap (when Boreas reduced the length of the wires) by 
going out with searchlights at 2 a. m.; and between Har- 
risburg and Lancaster, 36 miles, mended eight breaks in 
the wires. 


This little enterprise for saving time was not originated 
on the spur of the moment. Some months ago, when wires 
were not suffering from low temperatures, James C. 
Moore, foreman, conceived the idea of using locomotive 
headlights to illuminate wire lines, and a couple of head- 
lights, with strong reflectors, were fitted on the side doors 
of a work car, one on either side of the car: the reflectors 
so arranged that they could be adjusted to throw the rays 
up or down, forward or backward. Thus the wires could 
be readily followed at places where the pole line goes over 
a hill. The lights may be fed from standard passenger 
car lighting systems, either 32 volt or 65 volt. An experi- 
mental trip was made one night last autumn. 


On the advent of zero weather and broken wires, the car, 
with its lights, was made ready; and a train of three cars 
was started out, all of the lights in the cars being extin- 
guished except the searchlights. The watchers for the 
breaks placed themselves in position far enough back from 
the searchlights to get good views of the pole line on either 
side of the road. On discovery of a break, the engineman 
was signaled to stop and but little time was consumed in 
setting the train back to the break. 


Personals 


A. H. Darker, chief electrical engineer of J. Stone 
& Co., Ltd., Deptford, London, S. E., sailed from Eng- 
land on Friday, January 18, for an extended business trip 
around the world returning home via Canada and the 
United States, 


C. P. Taylor, whose appointment as electrical engi- 
neer of the Norfolk & Western with headquarters at 
Roanoke, Va., was announced in the Railway Electrical 
Engineer of January, page 33, was born on October 12, 
1886, at Ironton, Ohio, and completed an electrical course 
of the International Correspondence School, Scranton, Pa. 
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He entered railway service on May 1, 1904, as an electri- 
cian with the Norfolk & Western at Roanoke, Va. In Sep- 
tember, 1906, he was appointed electrical foreman at 
Portsmouth, Ohio, and on December 1, 1909, was trans- 
ferred to Bluefield, W. Va. He was later transferred to 
Roanoke and Norfolk, Va., in the same capacity and in 
February, 1917, was promoted to assistant superintendent 
of terminals at Norfolk, Va., which position he was hold- 
ing at the time of his promotion. 


Charles W. T. Stuart has resigned as foreman of car 
lighting, Pennsylvania Railroad, to accept the position 
of representative with the Philadelphia office of the Safety 
Car Heating & Light- 
ing Company. 

Mr. Stuart was born 
in Philadelphia in 
1888 and after study- 
ing at the Engineering 
School of the Drexel 
‘Institute, he entered 
the car lighting de- 
partment of the Penn- 
sylvania Railroad in 
1909. At that time 
there were but few 
electric lighted cars. 
Mr. Stuart has made 
a specialty of this 
particular branch of 
railway equipment 
ever since be became 
connected with the railroad. 

He has contributed largely to railway publications on 
car lighting subjects, including a series of articles in the 
Railway Electrical Engineer on the fundamental principles 
of car lighting. His ‘largest contribution to car lighting 
literature is His recent book “Car Lighting by Electricity,” 
which is the first complete volume covering this important 
subject. 

Leroy W. Allen has been appointed sales engineer 
of the New York office of the Hazard Manufacturing 
Company and will make his headquarters with that office 
at 533 Canal street after February 1, 1924. Mr. Allen 
entered the employ of the company in 1903 and has since 
been connected with the sales organization in New York, 
Chicago and Wilkes-Barre. 


Chas. W. T. Stuart 


Daniel J. Morgan, for several years sales agent of 
the insulated wire department of the Hazard Manu- 
facturing Co., has been appointed sales engineer with the 
general offices at Wilkes-Barre, Pa., effective February 1, 
1924. Mr. Morgan entered the employ of the company 
in 1900 and held various positions with the manufactur- 
ing departments and sales office until 1917 when he was 
appointed sales agent which position he has held until his 
recent appointment. 


Herman W. Schroeder has been appointed district 
auditor of the southwestern district of the General Elec- 
tric Company, following the recent creation of this dts- 
trict. Mr. Schroeder was first employed as a bookkeeper 
in the Southwest General Electric Company in 1911, In 
1920 he became auditor of that concern. Under the 
new arrangement he will have charge of accounting, 
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credits and collections in the General Electric south- 
western district, as distinguished from the Southwest 
General Electric Company, distributing jobber, as it has" 
been heretofore known. 
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Alexander McIver has been appointed supervisor of 
heavy traction development of the Westinghouse Electric 
& Manufacturing Company. Mr. Mclver is a graduate 
of the University of North Carolina and he also took 
the electrical engineering course at Johns Hopkins Uni- 
versity, which he completed in 1895. He was first asso- 
ciated with the Sprague Electric Company where he as- 
sisted in the earliest work on the Sprague multiple unit 
control and the later installation of this system on the 
South Side Elevated Railroad, the Brooklyn Rapid Tran- 
sit and the Boston Elevated Railroad, Later Mr, Mclver 
was connected with the Chicago & Milwaukee Electric 
Railway as master mechanic. From this. position he- 
transferred to that of superintendent of equipment of the 
New York City Railways—the consolidated surface lines 
of New York City. Mr. Mclver joined the Westing 
house forces in December, 1909. The electrification of — 
the New York terminal was then under way and he 
supervised the execution of Westinghouse contracts fol 
this work. While making his headquarters in New York 
he supervised Westinghouse activities on the Long Island 
Railroad and the rapid transit and surface railroads i 
New York City as well. Upon the undertaking of the 
contract for equipment of the Norfolk & Western elec- 
trification, he was appointed resident engineer in charge 
for the Westinghouse Company and on the completion 
of this work he was appointed to a similar position on 
the Chicago, Milwaukee & St. Paul electrification, where 
he had charge of development by the Westinghouse Com- — 
pany. Mr. Mclver will make his headquarters at the 
East Pittsburgh, Pa., works of the Westinghou € 
Company. 


Crawford McGinnis has been appointed vice-presi- 
dent of the Pyle-National Company, Chicago; L. H. 
Vilas has been appointed assistant general manager and 
George E, Haas has been appointed special representative. 
Crawford McGinnis was born in Oakland City, Ind. 
in 1880. He received a common school education in the 
western states and served his apprenticeship as a ma- 
chinist on the St. Louis-San Francisco. He followed 
railroad work, with the exception of a short time at sea, 
specializing in the air brake. His earlier experiences 
were in Mexico and Central America. Mr. McGinnis — 
left the service of the Minneapolis, St. Paul & Sault Ste. 
Marie in 1912, to represent the Pyle-National Company. 
Lawrence H. Vilas was born in New York City in 1895, 
He received his education at St. Paul’s School, Concord, - 
N. H., and shortly after leaving school he enlisted in the 
New York National Guard and served overseas in France 
in the World War. After the close of the war he took 
up with the Pyle-National Company. George E. Haas 
was born at Wadsworth, Nev., in 1883, and was edu- 
cated in the schools of California and Minnesota. After 
serving a two-year apprenticeship with the Milwaukee 
Electric Company, he completed a full machinist’s ap- 
prenticeship in the shops of the Chicago, Milwaukee & St. 
Paul, at Milwaukee. He is familiar with railroad dee 
velopment, having specialized in air brakes and electric. 
equipment. 4 
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The index for volume 14 of the Railway Electrical 
Engineer has been completed and copies are ready for 


distribution. There has been some 

Indexes delay this year in getting out the in- 
for dex but copies may now be had by 
1923 those of our subscribers who desire 


them. Requests should be addressed 
to the Circulation Department, Rai/way Electrical En- 
gineer, 30 Church street, New York City. 


New applications of electric traction to trunk line roads 
continue to be made at rather long intervals. Recent de- 
velopments, however, indicate that 

Progress argument and guess-work based on 

in enthusiasm will be factors of rela- 

Electrification _ tively little importance in making de- 

cisions concerning future applications. 

As much as thirty years ago, it was thought that elec- 
tric traction would quickly find wide application on trunk 
line railroads. Argument had much to do with retarding 
this application, for along with the early development an 
argument was started concerning the relative merits of 
alternating and direct current apparatus. The railroad 
operator was naturally skeptical of a new tool with which 
he was totally unfamiliar and in many cases drew the 
natural conclusion that if the electrical men could not 
decide which system should be used, then it was a good 
thing to let alone. 

This argument effectively retarded the development of 
electrification up to as late a date as 1922 and probably 
will have some effect in years to come. Relatively little 
is heard about it now, however. Most of those conver- 
sant with the subject concede merit to both systems and 
believe that local conditions will usually govern the choice. 
One kind of power for all electric traction systems would, 
of course, be desirable and it is to be hoped that further 
progress will show that this is a possibility. In view, 
however, of the present development of apparatus and 
the wide variety of conditions under which it is used, it 
would appear that this form of standardization would be 
premature if made now. 

Enthusiasts have in the past been prone to resort to 
exaggeration in order to make electric traction appear 
more attractive and the result, as might be supposed, was 
a boomerang. ‘These enthusiasts are now more apprecia- 
tive of the development work done in the last few years 
toward making the steam locomotive more powerful and 
more efficient. In fact, there is probably more possibility 
of increasing the efficiency of a steam locomotive than of 
increasing the efficiency of an electric traction system. 
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The possibilities for the steam locomotive seem to be 
limited by the complications involved, while any great 
improvement of electrical efficiency calls for some radical 
change in power development. 

It is now becoming generally understood that the g:eat- 
est advantages of electric traction lie in its ability to sus- 
tain high tractive effort at relative high speeds and in ‘its 
ability to work more hours a day out of the 24. These 
characteristics make it most suitable for conditions of 
heavy traffic and heavy grades and the advantages gained 
must be weighed against the increased cost that goes with 
electrification. 


Experience in the wiring of enginehouses has taught 
designers a lot of “don'ts.” The problem presents so 
many difficulties that the amount of 
constructive knowledge available is 
limited. Of course, enginehouses are 
wired and lighted in a manner that 
is accepted as satisfactory by the 
workers in the enginehouses, but in most cases the light- 
ing is not up to the standard used in shops, and the wiring 
system deteriorates rapidly under the influence of locomo- 
tive gases. 

Of late there has been a marked tendency to provide 
more light. Satisfactory wiring and easy maintenance 
are often sacrificed to this end. It makes the installation 
cost more and the operating and maintenance costs are 
increased but this added cost is almost invariably offset 
by the improvements made in working conditions. Im- 
proved design of enginehouses with better ventilation has 
helped materially, as reflectors do not have to be cleaned 
so frequently and corrosion of conduit is reduced. For 
example, in a northern climate, particularly where the 
enginehouse ventilation is poor, there is much condensa- 
tion of steam on the conduit and there is much breathing 
—drawing in and exhaling of steam and gas from the con- 
duit system—due to wide variations of temperature. In 
southern climates where the doors of the enginehouse can 
be left open eleven or twelve months in the year, the prob- 
lem is less difficult. Improved heating and ventilating 
systems, however, are in a measure decreasing the dif- 
ference between northern and southern conditions. 

Recent installations show a marked tendency toward 
the use of overhead lights or floodlighting units with a 
wide beam spread. These installations have also included 
such features as the use of lead covered wire, conduit 
coated inside and out with lead, and the placing of the 
conduit inside the forms in building concrete enginehouses. 
None of these efforts have proved to be the panacea for 


Enginehouse 
Wiring 
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all ills, but they offer real advantages and are well worth 
trying, particularly because the wiring system is con- 
stantly becoming more complex with the addition of more 
lights, welding feeder circuits, power circuits, 32-volt ex- 
tension circuits, etc. 

Lighting commissions and a demand for improved 
working conditions are creating an increasing demand 
for improved lighting. It is to be hoped that these de- 
mands will not be so insistent as to cause the installation 
of lighting systems which are inefficient, short lived and 
expensive. There is, however, a need of improvement 
and the subject is one which deserves considerable at- 
tention. 


With the constantly increasing number of electric mo- 
tors and generators in railroad work, the problem of their 
repair becomes one of no small im- 


Armature and portance. Repairs should be niade 
Field Coil in accordance with some system of 
Repairs standards which has been tried out 


and found to be reliable. Moreover, 
the winding standards for railroad shops should not 
necessarily be the same as those for the repair of motors 
and generators in other lines of work. The different von- 
ditions under which the equipment must function have 
much to do with the kind of attention which it should 
receive in the repair shop. The machine that is lightly 
loaded and worked but a few hours a day will need differ- 
ent treatment from one which operates under adverse 
conditions, heavily loaded, and which works 24 hours a 
day. These factors should be taken into consideration 
when any standards for winding repairs are being con- 
sidered and the specifications should be lived up to in 
regard to the methods of varnishing and baking. Some 
well tried methods for testing the completely repaired 
parts should be practiced so that it may be known that 
they will function in a satisfactory manner when they are 
put back into service. 

The establishment of winding standards in railroad re- 
_pair shops and the living up to these standards, once they 
are established, will go far towards creating a condition 
which will result in fewer failures and better performance. 


The Interchange Department of the Railway Electrical 
Engineer is a section which has been developed to in- 
terest and help electrical men who are 


Contribute. engaged in doing practical work. An 
to the effort is made to put in this depart- 
Interchange ment each month some few hints or 


ideas which may be of help to those 
of our readers who are always on the alert to find the best 
way of accomplishing their daily tasks. 

Every railroad shop has particularly good methods for 
doing many kinds of jobs, but unfortunately too large 
a proportion of them never become known outside of the 
shop where they originated. The reason for this is that 
those who developed these ideas will not take the trouble 
to write them up for publication. It may be you have 
often thought when you have looked for the Interchange 
Department that the number of new ideas was not as 
great as you would like to see. But, do you ever think 
seriously enough about it to take the next step and send 
in some pet idea of your own. 
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It is only by the interchange of ideas that the Inter- 
change Section of the Railway Electrical Engineer 
can possibly be of greatest service to you and we are again ~ 
taking this opportunity to urge every reader to contribute 
something to this department. It is only through such 
co-operation that the interchange can fulfill the purpose 
for which it was designed. The Railway Electri- 
cal Engineer realizes that each man’s time is worth 
money to him and will pay for contributions of this kind 
which are published in its columns. Do not put off the 
matter longer but send in at once a description of that little 
stunt or device in which you take so much pride. Let 
your friends have the benefit of it. 


It is only a few years ago that electricity was but a 
small factor in the operation of a railroad. Times have 
certainly changed! No longer can 


Where electric energy be disregarded and 
Is the relegated to the background as a mat- 
Limit ? ter of little importance, for there does 


not exist a single department where 
electricity has not come to be depended upon for successful 
operation of some particular function. In fact, the rami- 
fications of electricity throughout the railroad field have 
become so extensive that it is rapidly getting to a point 
where it is exceedingly difficult for one man to be 
thoroughly posted on all of the various applications. 

At the present time, the electrical engineer is supposed 
to be acquainted with automatic train control, electric 
welding, self-propelled cars, electric locomotives and 
trucks and tractors. He must be informed on the general 
subject of illumination for all purposes in shops, engine 
houses, stations, offices, yards, cars and locomotives. Not 
only must he be especially familiar with the illumination — 
of passenger cars from the lighting point of view but he 
must also be an expert in the maintenance of carlighting 
generator and battery equipment. He should know the 
whys and wherefores of power plant apparatus and be 
familiar with shop motors, controllers and similar acces- 
sories. And finally, among the latest additions to his 
already crowded list, is the application of radio to moving 
trains. 

It is only by the greatest perseverance that any one 
man can hope to measure up to responsibilities indicated 
by such a list. As a matter of fact, it is not possible 
for any one man to really grasp in full detail all of the 
many diversified branches outlined, although it is possible 
for the right kind of an engineer to supervise all of these 
various activities. The growth in electrical applications 
on the railroad is rapidly extending and it is important 
that the electrical department be properly organized and 
strengthened to meet these increasing demands. 


New Books 


Practical Control of Electrical Energy—By Alfred George Collis, 160 pages, 
illustrations, diagrams, 9 in. by 7 in., bound im cloth. Published by 
Henry Frowde, and Hedder, Stoughton, London. Price, $3.50. 

A collection of data relating to the design of measuring 
instruments and systems, protective apparatus, switches 
and other devices used for controlling electric power in 
everyday practice. Mathematical complexities are avoided, 
the data and principles being presented in simple language ; 
and the treatment of the subject is descriptive. 


Reclaiming Damaged Locomotive Headlight Sets 


Baltimore and Ohio Has Unusually Complete and Effective Facilities 
for Turbo-Generator Repair Work 


Part <1 


EPAIR work on headlight turbo-generator sets as 
done in the Cumberland shops of the Baltimore & 
Ohio has been developed to such a degree that it 
may properly be termed reclamation. The work done in- 
cludes practically every part of the headlight set and in 


Fig. i—Block and Rings Used for Applying Buckets and Shrouds to 
Turbine Wheels 


arranging and laying out the work, the economies of each 
operation have been given careful consideration. The 
result is that the repair department has saved much real 
money for the railroad. 

The shop in which the work is done is arranged so that 


Fig. 2—Block and Rings Shown in Fig 1 with=Turbine Wheel in 
Place 
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there is a regular procedure of operations. A bench, 
shelf or bin is available for each of the various ‘parts of 
the set as it is dismantled and for each part after it is 
repaired. The methods described in this article are used 
in the repair of Pyle-National machines. 


Turbine Wheels 


The buckets are the most frequently damaged part of 
the turbine and the first operation usually consists of 
stripping off the damaged buckets and shrouds. The old 
shaft is removed and while the wheel is being repaired it 
is fitted with a new or reclaimed shaft taken from stock. 
If the wheel is warped or twisted, it is straightened with 
a hammer on the block or casting shown in Fig. 1. 

The device shown in Fig. 1 is also used for applying 
new buckets and shrouds on type E-2 turbine wheels. The 


Fig. 3—A Repaired and a Damaged Turbine Wheel 


large casting is 13 in. in diameter and 8 in. high. The 
hole in the center is 43¢ in. in diameter and the boss at the 
top is 544 in. high and has an outside diameter of 10 7/16 
in. The flat base casting under the large casting has a 
circular groove 10 in. in diameter cut in the top and there 
is a similar groove cut in the under side of the large 
casting. There are 18 or 20, %-in. balls in these grooves 
which support the large casting and allow it to be rotated 
easily. The large ring shown at the left has inside and 
outside diameters of 11% and 12% in. respectively and 
is 114 in. high. The diameters of the smaller ring are 6 
1/16 in. and the 10 7/16 in. and the ring is made of 14-1n. 
material. 

For repairing type K-2 turbine wheels another casting, 
about 2 in. thick is used which will fit on top of the large 
casting shown in Fig. 1. This smaller casting is provided 
with rings like those shown in Fig. 1, but of such sizes as 
will fit the K-2 wheel. 

The wheel to which the buckets are to be applied is 
placed on top of the casting with the shaft in a vertical 
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position and new buckets are fitted into the holes in the 
inner shroud on the turbine wheel. The two rings, de- 
scribed previously, are fitted inside and outside of the 
circle of loose turbine buckets and automatically hold the 
buckets at the proper angle. The outer shrouds are then 
put in place over the outer bosses on the turbine buckets 
and the bosses which project through the holes in the 
shrouds are riveted down with a hammer and a flat punch 
as shown in Fig. 2. If the inner ring of the jig is then 
too tight to be removed easily, it can be lifted out by turn- 
ing down the two cap screws shown. The buckets are 
applied to the other side of the wheel by turning the wheel 
over and repeating the operation. The inner bosses of the 
turbine buckets which project through the holes in these 
inner shrouds are upset or riveted by holding the edge of 
the wheel in a vise and driving a rivet set or flat ended 
drift down between the two inner shrouds. The opera- 
tion is then: completed by brazing the ends of the outer 
shrouds together with an oxyacetylene welding torch. 
As damage to the wheel may be caused by the governor 
weights working loose, special provision is made to do 
away with this source of trouble. A damaged turbine 
wheel is shown at the right in Fig. 3 and a repaired wheel 


Fig. 4—Turbine Wheel with Mandrel and Puller for Applying and 
Removing Metallic Packing Retainer 


at the left. A recessed boss on either side of the center 1s 
regularly used as a fulcrum to hold one end of the gover- 
nor weights. Under certain circumstances, the governor 
weights may lift out of this fulcrum and this is prevented 
by drilling a small hole in the center of each boss or ful- 
crum and placing a small flat head rivet in each hole. Two 
of the rivets before applying are shown lying on the wheel 
at the left (Fig. 3) and two more are shown in place. 
The rivets are held in place with a tack weld applied to 
the outer edge of the rivet head. 

The metallic packing retainer which is applied to the 
turbine wheel on the side away from the generator is 
secured by a driving fit. It is driven on by means of the 
mandrel shown in place on the wheel in Fig. 4. The 
packing retainer is removed with the puller shown at the 
left in Fig. 4. The puller consists essentially of a hollow 
cylinder, one end of which will fit over the end of the 
packing retainer. After it is in place it is secured to the 
packing retainer by the four small cap screws and the 
ring is pulled off by turning down the large cap screw 
which is threaded into the opposition end of the puller. 

The apparatus shown in Fig. 5 is used for balancing the 
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turbine wheels. After the governor has been repaired and 
replaced on the wheel, the wheel with governor mounted 
on a special shaft of known accuracy is placed on the 
parallel knife edges shown in the foreground and tried 
for balance. The balancing is accomplished by drilling 
small quantities of metal out of the web of the wheel at 
the proper point. 

After balancing, bearings are applied and the bearings 


Fig. 5—Stand Used for Balancing and Truing Turbine Wheels 


are secured in the bearing housings on the pedestals shown 
at the back in Fig. 5. The housings are split, the upper 
half being secured to the lower with studs and nuts. 
Lying on the stand at the right (Fig. 5) is a steel bar, 
rectangular in cross section, with a small metal spline pro- 
jecting from one edge. This bar is placed on the knife 
edge so that the point of the spline is close to the edge of 
the turbine wheel. The wheel is then turned over by hand 


Fig. 6—Device for Preliminary Balancing 


and the relative movement of the edge of the wheel to the 
spline will show whether the wheel is true or not. If the 
wheel is not true it is taken out of its mounting and re- 
turned to the block shown in Fig. 1 for further straighten- 
ing. 

The valve and nozzle shown at the back in Fig. 5 are con- 
nected to the air line and after the wheel has been turned 
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and balanced, the air is used to run the wheel at a speed 


equal to or greater than the regular operating speed and 


the wheel is thus tried for vibration. If the balancing and 

truing has been properly done and the governor has been 

properly assembled, there will not be any excessive 
vibration. 

One of the shafts used for balancing wheels has its ends 

_ turned down so that one end will fit inside of a valve cage 

and the other end will fit the inside of a governor sleeve. 


Fig. 7—Press for Removing and Applying Turbine Shafts 


The wheel and shaft are run at a good speed and the valve 
cages are cleaned and the governor sleeve faces are 
polished with emery cloth as they rotate with the shaft. 
The device shown in Fig. 6 is considered a very useful 
one in the shops and is used for obtaining a preliminary 
balance. It consists of two pairs of ball bearings, which 
‘do not touch each other, mounted on the two uprights as 
shown. One of these uprights is bolted to the base while 
‘the other is free to slide back and forth in the two angle 


Fig. 8—Squeezer and Anvil Used Respectively for Applying Anti- 
Friction Rings to Ring Holder and for Chipping Out Worn Rings. 
A Holder with Ring Applied Is Shown in the Center 


iron guides which in turn are mounted on a base made of 
two inch plank. The movable upright provides for differ- 
ent types of turbines with shafts of different lengths and 
the work can be done so well that further balancing on 
the knife edges is often unnecessary. 

_ Shafts are applied and removed from turbine wheels 
in a device which is known in the shop as a two stage 
amplifier. This is shown in Fig. 7. It consists of a 25 
ton jack set in a framework made of 1-in. steel plate and 
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it projects ¥ in. from the holder. 
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l-in. rod. Holes in the top and center plates will permit 
the shaft to slip through but will stop the wheel hub. The 
method of removing a shaft from the wheel is shown at 
the left in Fig. 7, and at the right the device is shown as 
it is used for pressing the wheel on the shaft. 


Governor Arms 


The repair of broken governor arms is a relatively 
simple operation. It consists of welding a piece of scrap 


brass on in place of the broken arm after which the brass 
is shaped with a file. 


Anti-Friction Rings 

A squeezer and an anvil are shown in Figs. 8 and 9. 
When an old anti-friction ring is to be replaced by a new 
one, the anvil shown at the right in Fig. 8, is placed in a 
vise so that it rests on the lower jaw slide. The ring 
holder is then placed on the anvil as shown at the right in 
Fig. 9 and the vise tightened on the bosses of the ring’ 
holder. The ring holder is thus held firmly down on the 
anvil and the anvil cannot be displaced because the ring 


holder fits into the recess in the top of the anvil. A 
hammer and chisel are used to chip out the worn ring. 
The squeezer dissembled is shown in Fig. 9. After the 


Fig. 9—Anti-Friction Ring in Holder, Two Parts of Squeezer, and 
Anvil with Holder and Ring in Place 


old ring is chipped out, the ring holder is filled about one- 
third full of Smooth-On cement. A new ring is put in 
the holder on top of the cement and the holder and ring 
are then placed in the.squeezer as shown at the left in Fig. 
8. Turning down the handle of the squeezer pushes the 
ring into the cement and a stop allows the screw to be 
turned down to a certain point so that the ring assumes 
exactly the correct position in the holder. In this position 
Part II of this article 
will describe the repair of governor valves, nozzles, tur- 
bine cases, generator frames, shafts and governor springs. 
It will also include the method of assembling and testing. 


Skill, Initiattve and Perseverance 


Rewarded 


NEW method of giving recognition to the constructive 
work of factory employees in industry has recently 
been put into effect by the General Electric Company. At 
the various plants of the company a short time ago work- 
men gathered about a platform, and the works’ manager 
called a few of their number forward and presented them 
with a sum of money and a certificate acknowledging 
their contribution to the progress of the electrical industry. 
These awards, comparable to the honors conferred upon 
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engineers by electrical societies, were made by the Charles 
A. Coffin Foundation, named in honor of the founder of 
the company, which was established for the broad pur- 
pose of stimulating progress and public service in all 
branches of the electrical industry—public utilities, elec- 
tric railways, among graduate students doing research 
work, and finally among employees. 

So far as is known this is the first time that employees 
in any large industry, particularly workers in the shops, 
have been publicly recognized for work they have done 
for the industry outside their ordinary duties. 

Take, for instance, the tipless mazda lamp. These are 
coming into general use now, and probably many a per- 
son who bumped his head on a sharp tip or knocked it off 
and smashed the lamp, has blessed the person who re- 
moved them. There are manufacturing advantages, also, 
in not having the tip. The problem of how to remove it 
puzzled engineers for many years, but it was not until 
two foremen in the National Lamp Works, Louis E. 
Mitchell and Arthur J. White, both young men, turned 
their attention to it, that a solution was found. That is 
one instance, many times repeated, in which a man in the 
shops was found to have done unusually able work of 
value not only to his company but to the community. 

The multiplicity of these achievements, known to only 
a few in an organization as large as that of the General 
Electric Company, was the source of astonishment to those 
who had the task of examining the many claims for recog- 
nition which came in from the various works. W. W. 
Trench, secretary of the Foundation, after his study of 
the claims found that the outstanding ones embodied three 
definite qualities, all of which were necessary to success 
—skill, initiative and perseverance. 

There were also two general conclusions to be drawn 
from the records submitted for awards. The first was 
that a large proportion of all industrial workers, whether 
at a lathe, or a soldering machine, or in the draughting 
room, are doing their work with their eyes open and their 
minds alert to the possibilities of improving their methods, 
not so much in the hope of a reward, but because of the 
sheer mental pleasure they obtain in solving a difficult 
problem. The general level of intelligence was found 
to be high. Of course, the majority of workers in the 
electrical industry are necessarily skilled men, but there 
is no reason to believe that a survey of any similar industry 
would not show a similar mental attitude. 

The second conclusion reached was that a majority of 
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those who show initiative of a high order are men who 
naturally co-operate most successfully with their fellow 
workers. A man of individual brilliance who keeps his 
knowledge to himself and does not use it to improve his 
own work and his own position, or the work and positions 
of his fellows, is found to do justice neither to himself or 
the organization of which he is a part. The social inter- 
dependence of men, in the shops was as obvious in this 
respect as in any other. The necessity for co-operation 
was shown time and again where two or more men worked 
out together problems which individually they might not 
have been able to solve, and the result of this co-operation 
was stimulating to all about them. | 

There were others than factory workers included in the 
awards, for the employees were divided into five classes— 
shop workers, foremen, engineers, commercial and admin- 
istrative employees. 

“We found it necessary to make this division into 
classes that each might be considered on its merits, for if 
all employees had been considered as members of one class 
it would have been impossible for the shop worker of 
limited activities to compete with the engineer or laboratory 
men dealing with fundamental problems,” satd Mr. 
Trench. ‘Much credit goes to the man who accomplishes 
something despite the limitations of his situation. It was 
that which the [Foundation wished to recognize and 
stimulate. . 

“A man at a lathe who re-designs a tool, for example, 
has a better chance to get an award than the toolmaker, for 
it would be part of the latter’s job to make his tools as 
good as possible. He would have to do something revolu- 
tionary in his line to obtain recognition, or suggest im- 
provements in other’lines of work. Incidentally, many of 
the awards go to the men who contributed to work with 
which they did not ordinarily come in contact. 

“This same limitation applied to engineering, and to” 
commercial and administrative workers. The one woman 
who obtained au award, for instance, did something so 
entirely outside of her regular work that it demanded 
recognition. Emphasis at all times was laid on the stimu- 
lating of men to look beyond the immediate demands of 
production. One manager said to me of a man proposed 
for an award. ‘He not only attends to whatever comes to 
him, but follows to the end every thought suggested by 
what passes over his desk.’ It is that constant effort to 
do something better which we wished to seek out and 
acknowledge.” 
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Three-Car Articulated Train for Department of Street Railways, City of Detroit, Mich. 


This Is the First Three-Car Articulated Train | 
To Be Used in This Country and Is the Only Electrically Propelled Train of Its Kind 


Head-End Car Lighting 


System of the St. Paul 


Unique Practice Differs in Many Respects From Standard 
Axle Lighting Methods 


By C. R. Gilman ‘ 
Car Lighting Engr. C, Me & St. P. R. R., Milwaukee, Wis. 


HE electric lighting of passenger trains of the Chi- 

cago, Milwaukee & St. Paul is handled by the 

head-end system in contrast with the individual 
car axle-system, for two very good reasons. First, this 
road owns and operates its own sleeping cars and is 
therefore responsible for the lighting of the entire train. 
Second, this road operates a number of solid trains on 
one night runs between Chicago and Omaha, Kansas 
City, Sioux City and the Twin Cities and also the 
through trains from Chicago to the Pacific Coast which 
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Standard Turbo-Generator and Switchboard in Head End 
of Baggage Car for Through Trains 


are run all the way without being broken up. Each train 
has a 64-volt, 200-amp. steam turbo-generator in the 
baggage car supplying energy to a 3-wire train line. In 
order to supply energy for the lights when the locomo- 
tive is cut off a battery is located on two or three of the 
sleeping cars in a train. 

The Chicago, Milwaukee & St. Paul has a total of 
1,044 cars wired for electric light, 191 sleepers, 46 dining 
cars, 30 parlor cars, 44 composite cars and 447 coaches 
and the rest, mail and express, mail and baggage, and 
straight express cars. Of this number there are 229 of 
the sleeping, dining and parlor cars equipped with a 32- 
cell, 64-volt, 300-ampere-hour battery. Also there are 
baggage cars with such a battery. Of these sets of bat- 
teries 221 are of the lead type, 165,sets having lead 
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tanks and 56 sets having rubber jars, as it is the policy 
to replace the lead tanks with rubber jars as fast as the 
lead tanks are worn out. Of the entire equipment eight 
cars have the Edison type storage batteries. None of 
the coaches is equipped with batteries. These batteries 
are floated on the line and receive the major part of the 
charge during the latter part of the night enroute after 
most of the occupants of the sleeping cars have retired. 

For the lighting of the trains there are 68 head-end 
turbo-generators having a capacity of 200 amp. at 64 
volts. The problem of keeping these machines in oper- 
ating condition so as to meet all schedules, requires care- 
ful maintenance and quick repairs. 

In 1921 a movement was started for lighting branch 
line trains by electricity from the headlight turbo-gen- 
erators on the locomotive. The majority of the loco- 
motives were equipped with the Type-E, 32-volt, 1,500 
watt turbine generator. These machines will success- 
fully light one standard coach using 650 watts, and one 
mail and express car requiring 225 watts. These with 
the lighting required on the locomotive, 340 watts, make 
a good working load for the Type-E turbo-generator. 
There are at this time about 43 branch line trains on 
various divisions lighted in this manner. 

There are in addition 16 suburban trains operating 
out of Chicago lighted by Type-T, 64-volt, 2,500-watt 
locomotive headlight turbo-generators. A larger ma- 
chine was found necessary in this service and 64-volt 
generators were decided on so that the standard 64-volt 
train lighting lamps could be used. This service with the 
Type-T, 64-volt, 2,500 watt turbo-generator is being ex- 
tended from time to time as occasion demands. 


Train Lighting as Affected by Train Operation 


On the short train-runs with the cars standing much of 
the time with lights on, the batteries do not get enough 
charge. This fact is especially true on diners and parlor 
cars on short runs, therefore charging equipment and 
yard circuits are provided in the coach yards at the 
principal terminals such as Chicago, Minneapolis, Mil- 
waukee, Council Bluffs and Tacoma. 

In making up through trains it is an established rule 
that at least three battery equipped cars be included 
(i. e.) one baggage and at least two of the other cars 
such as diners, sleepers or parlor cars.. Under the pres- 
ent operating conditions it is found that three batteries 
are not enough, and that really four batteries are needed 
in each of the longer trains to handle the load in order 
to prevent the batteries from being too nearly discharged 
while in train service. 


Majority of Running Repairs Made at Chicago 


Practically all of the ordinary running repairs to bat- 
teries, turbo-generators and other lighting equipment is 
handled at the Western Ave. coach yard in Chicago. 
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Battery equipment is given a general overhauling when 
the cars go through the car shops at Milwaukee, how- 
ever, a great deal of the battery washing and overhauling 
is done at Chicago. 

On the average, three sets of batteries, of 32 cells 
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that runs on an over-head track that permits a transfer 
of the battery from a truck over to the washing table or 
vice versa. A pulley with a single pull rope, as shown, is 
also used for this same purpose on lighter loads. 
Reclamation of all usable materials being a practice on 
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Fig. 2. Arrangement of Circuits for Switchboard and Generator in Baggage Car 


each are handled every week in the Chicago battery room, 
a general view of which is shown in the picture. A 
rather unique air hoist, H, in Fig. 3, is used to lift the 
batteries up on the bench, and also to pull the assembled 


this road, a rather unique battery terminal mold for re- 
assembling battery plates was designed in this shop, and 
has been copied by several other roads. As shown in 
Fig. 4 the plates are stood up in the wooden frame so as 
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Fig. 2a. 


units out of the tanks in case they do not lift readily by 
hand. This air hoist has a three-way valve operated by 
hand cords so that a load can be lifted, lowered or held 
still at easy control. This hoist is suspended by a wheel 
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Diagram of Main Wires in the Head End System 


to secure the proper spacing. The mold is then fitted 
over the old stubs of the plates and clamped down. When 
all is ready, as shown in Fig. 5, the molten lead is poured 
into the funnel. After cooling, the, mold is removed in 
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sections and the rough edges are filed off the assembled 
group unit. It is then ready for service in one of the 


cells being assembled. 
Another interesting device in use at this shop is a 


Fig. 3. Interior View of Battery Repair Room, Chicago 


home-made power-driven drill press that handles a great 
deal of small drilling and saves a great amount of labor. 


Fig. 5 


Fig. 4 
Fig. 4. Frame for Holding Battery Plates in Position Together 
With Parts of Mold 


Fig. 5. Mold and Assembly of Plates Ready for Metal to be 
Poured 
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As shown in Fig. 6 the drill is carried in a chuck attached 
to a threaded spindle that can be forced down by turn- 
ing the hand wheel. An old 110-volt d.c. signal motor 
drives the spindle by a set of simple bevel gears. The 


entire device is built upon a simple frame-work fastened 
to the wall. 


Electric Fan Repairs 


Most of the minor repairs to electric fans used in 
sleeping cars, diners, etc., are also made in this shop and 
the special testing equipment used for this purpose is 
shown in Fig, 7.° Special plugs, fuses, switches and 
regulating resistance lamp bank, facilitates the testing 


Home-Made Power Drill Press Saves Time 


Fig. 6. 
of the fans and the Weston volt-ammeter at the top of 
the board ensures accurate readings. 

As a source of energy for the yard charging lines the 
motor-generator set shown at the rear in Fig. 8 has been 
used continuously for the past 18 years, operating 24 
hours a day a large part of the time. An unusual 
record has been made by the bearings of this machine 
as the original bearings are still in service. The motor 
end of this machine is 220-volts d.c. and the generator 
is 95-volts with a capacity of 40 kw. In the winter be- 
tween 4:30 p. m. and 5:15 p. m., at which time many 
of the evening trains are being lighted just before being 
pulled out, the load is too heavy for this single machine 
and therefore a second motor-generator shown to the 


76 RAILWAY ELECTRICAL “ENGINEER Vol. 15, No. 3 


left has been added for additional service. This machine pole switches and fuses at the bottom of the board are 
has a 110-volt, 200 amp. generator and is used espe- for the separate charging yard circuits, the positive side 
cially to maintain a charging voltage on the charging out- of the machine being common to all circuits. This 


Fig. 9. Switch Board for Battery Charging and Car Lighting 
Circuits at Western Ave., Chicago Coach Yards 


board was designed and constructed by local forces some 
years ago, and while not modern, has the same charac- 
teristics of a modern board. Connections are made from 


Fig. 7. Special Test Board Rheostat and Meters Used for Repairs 
and Tests of Electric Fans 


let farthest removed from the charging plant at the shop. 
The charging control switchboard is shown in Fig. 9. 
The starting apparatus for the two machines is on the 


Fig. 8. Large Motor-Generator Set in Rear Has Operated 18 Fig. 10. Charging Outlet in Yard, Shown With Flexible Front 
Years Without Change of Bearings : Cover Removed from Box 


end panel at the right. The rheostat handles for con- this board into the battery room and sets of recleaned 
trolling the charging on separate circuits are mounted and repaired batteries are charged and tested on the 
just beneath the meters while the single-throw single- benches, before being put into service. 


Laying Submarine Cable Across the Mississippi 


Missouri Pacific Solves Power Problem and Gets 
Better Service at Lower Cost 


By Louis D. Moore 


Electrical Engineer, Missouri Pacific Railroad Co. 


T Dupo, Illinois, about ten miles south of East St. 
Louis, is located one of the largest and most im- 
portant freight yards on the Missouri Pacific system. 

The yard is about three miles long, with engine terminal 
and car repair yard, and cars are switched over a double 
“hump,” utilizing gravity for operation across the scales 
and into the classification yards. 

The electrical facilities consist of a rather extensive 
yard lighting system, approximating 75 kilowatts, usual 


- Transferring Cable Reels From Car to Barge. 
About 9 Ft. 


Each Reel 
in Diameter and Weighed About 30,000 Lb. 


Was 


building lighting, and motors for turntable, coal chute, 
shop, wells, etc., aggregating at present about 225 horse- 
_ power. 

The power plant, which was installed about fifteen years 
ago, contained two 100 kw., 440-volt, 2-phase Stanley in- 
ductor type alternators, direct to Westinghouse vertical 
engines, two direct connected steam exciter sets, and two 
small motor generator sets for charging storage batteries 
used for operating the controls of the hump switches. 

For several years the generating plant had not been 
satisfactory. The load had grown until it was too great 
for one machine to carry properly, and it was impossible 
to parallel the two machines due to their very unstable 
characteristics. As a consequence the voltage fluctuated 
very widely, a curve drawing voltmeter chart taken at the 
switchboard looking more like a load chart than a pressure 
chart, varying from 320 to 480 volts. This likewise re- 
‘sulted in unsatisfactory operation of apparatus, particularly 
the reversing and brake controls on the coal chute. 
Furthermore, no additional load could be carried, so that 
it was necessary to arrange the pump motors so that only 
two could be operated at once, and when additional ma- 
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chinery was to be installed in the woodworking plant it 
was necessary to install an oil engine to operate it. 

New generating equipment had been considered for some 
time, but the cost of adequate capacity was considerable 
and funds were not available for it. 

Dupo is across the Mississippi River from the.extreme 
southern part of St. Louis, and about three miles east of 
the river. It therefore occurred to the writer that possi- 
bly current could be purchased from the Union Electric 
Light & Power Co., of St. Louis, and transmitted to Dupo, 
by means of submarine cable and transmission line, 
cheaper than additional generating capacity could be in- 
stalled in the Dupo power house. Although an interurban 
line passes through Dupo, a previous investigation had 
shown that it would be undesirable to attempt to obtain 
power therefrom, as frequency changers would be needed 
and the rates were not favorable, besides the fact that the 
service was somewhat unreliable. A favorable rate for 
current was found to be obtainable from the Union com- 
pany, and the cost of submarine cable and transmission 
line was estimated at little over half that of new generating 
equipment.. In addition to the smaller investment the cost 
of current from the electric company was very much less 


Dropping One of the Anchors. These Anchors Were Two Wheels 
on an Axle and Were Dropped Overboard With 500 Ft. of Steel 
Strand Attached, the Loose End Being Supported By a Float 


than it would be if generated in the railway plant. The 
management accordingly authorized the expenditure in 
the summer of 1922, and order was immediately placed for 
the cable. 

In considering the installation of this cable, it was found 
desirable to have some means of communicating across 
the river, and a small telephone cable was at first figured 
on, with the idea that after construction work was finished 
it could be used to communicate between the two car ferry 
landings at this point. However, J. C. Browne, superin- 
tendent of telegraph, decided that a telephone cable at 
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this point would be useful in connecting the private auto- 
matic telephone exchange at Dupo with various yard 
offices in South St. Louis, so it was decided that a 15 pair 
cable should be installed at the same time as the power 
cable. 

The transmission voltage available was 13,200, and 
No. 6 conductor was deemed large enough to carry the 
load for some time to come, as cable of this size is rated 
at 450 kva. It was at first supposed that it would be 
necessary to make a splice in mid-stream, and we were 
accordingly very much pleased when the cable manufac- 
turer advised that this cable could be made in one piece 
3,000 feet long. 

It was hoped to get this cable in the river before winter, 
but due to delay in manufacture it was not received until 
the latter part of December, 1922. This was bad, because 
of the danger of floating ice in the river interfering with 
the laying of the cable. A United States Engineering De- 
partment barge was chartered and as the water near the 
east shore was shallow the harbor boat ‘‘Erastus Wells” of 
the City of St. Louis was rented to handle the barge. This 
boat, in addition to being of shallow draft, is a ‘‘side 
wheeler,”” which was of advantage in handling the barge. 


Note the 


Tied Up on the East Bank, Pulling the Shore Ends. 
Main Trench and Lateral Anchor Trenches, Also Lightning Arrester 
Station and Transmission Pole Line in Background 


A cribbing of bridge timbers was erected on one end of 
the barge to receive the cable reels, and on January 20, 
1923, the reels of power and telephone cable were trans- 
ferred to the barge, using a wrecking crane. 

These reels were each approximately 9 feet in diameter 
and weighed about 30,000 pounds apiece. They were the 
largest reels ever shipped from the Perth Amboy factory 
of the Standard Underground Cable Company. The cables 
were each about 3% inches in diameter. 

On account of the long shore pulls on the east side it 
was thought best to start the actual laying of the cable 
from that side. However, as there was no suitable place 
on that side to transfer the reels to the barge, the barge 
was tied up beside the incline to the transfer ferry, as 
shown in the picture, so that the wrecker could be as close 
to it as possible. As a precaution it was decided to anchor 
this cable in two places in the river, the anchors each con- 
sisting of two car wheels on their axle. These were at- 
tached to 500 foot lines of 3@ in. galvanized guy strand, 
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and were dropped overboard, with floats attached to the 
ends of the lines, as the barge was taken across the river 
to the east shore. : 

As was before stated, the water near the east shore was 
quite shallow, there being a considerable sand bar on that 
side. It was with some difficulty, therefore, that the barge 


Starting the Actual Laying of the Cable in the River. Note the 
Cables in Trench; Also Cables Passing Off Back of Barge 


was pushed close enough to the bank to enable the ends 
of the cables to be landed. 

Trenches had previously been dug on each bank to pro- 
tect the cables from :the edge of the water to the cable 
poles, and as the cables were pulled ashore they were laid 
in these trenches. Both cables were laid in the same trench 
on each shore, except that as the cable poles were ap- 
proached the telephone cable was carried in a branch trench 
to its pole. Lateral trenches were also dug for the shore 
anchor lines, of which there are two pairs on each shore. 


Feeding Out an Anchor Line After Cable Has Been Attached. 
Clamp for Attaching Anchor Line to Cable Shown in Foreground 


These anchors were heavy timbers, or “deadmen,” buried 
at right angles to the lateral trenches, and connected to the 
cables by 3g in. guy strand. Special clamps were used 
for attaching the anchor lines to the cables. A line at- 
tached to the steam winch on the harbor boat and carried 
through a snatchblock on shore was used to pull the shore 
ends and greatly facilitated the work. 


~ 
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After sufficient shore end of each cable had been landed 
the actual work of putting the cables in the river com- 
menced. It was at this time that it was discovered that 
both the barge and the steamboat were aground on the bar, 
and it was here particularly that the superiority of the 
side-wheel steamboat over screw propeller tugs was ap- 
parent. By working alternately with the two side wheels 
the steamer was able to “rock” her way off of the bar and 
pull the barge free. 

Four inch crossing planks had been spiked to the deck 
of the barge, with a considerable part extending beyond 
the end, to act as guides for the cables, and heavy ropes 


ee 


“AIl Laid.’”’ Tied Up at the West Bank After Completion of the 
“Cruise.” The Timber Guides Have Disappeared 


had been looped around the cables to act as snub lines. 
However, when the west bank was finally reached only 
one of the planks was in place, and it was not found neces- 
sary to do much snubbing. Heavy planks had also been 
placed across the front end of the cribbing, with ends 
bearing against the flanges of the reels, to act as brakes, 
and these served their purpose very well. 

The principal difficulty in placing the cables in the river 
was the fact that it was necessary to preserve as straight 
a course as possible between the two landing points and at 
the same time contend with the fairly swift current of the 
river. An absolutely straight line was, of course, impos- 
sible, and it was thought best to have the curve slightly 
upstream, as there was less likelihood of the barge getting 
out of control and wasting cable. It was also necessary 
to pick up the two lines attached to the stream anchors. 

The actual crossing consumed about three hours, and 
would have taken much less time had it not been for the 
stops necessary to pick up and attach the anchor lines. 
Some idea of the holding power of these anchors may be 
had from the fact that one of them held the barge broad- 
side to the current and the harbor boat as well, while 
the line was being attached to the cables. The crossing 
was uneventful, except, possibly for the tearing loose of 
the plank guides. This occurred quite suddenly when the 
barge swung around at an angle with the stream, and very 
nearly took a man or two overboard. Had it not been for 
a heavy mooring iron and capstan on the barge, which 
caught the cables, serious damage might have resulted. 
Before the Missouri shore was reached the drum of the 
power cable reel became visible and there was just a little 
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nervousness on the part of several that the end of the 
cable would be reached before the shore was. This fear, 
however, proved to be entirely groundless, as there was 
plenty of end left for all requirements. 

The west bank was reached about 4 o’clock, and the 
barge tied up. Everyone was glad to be back in Missouri 
again, as there had been no stop made for lunch and the 
work of handling the cable had at times been rather 
strenuous. As nothing could be accomplished toward 
landing the west shore ends in the short time remaining 
that day, it was decided to “call it a day” and finish up 
next day. ; 

The next day we were all glad we had put the cable 
across the day before, for it had rained lightly during the 
night and frozen, so that the deck of the barge was quite 
slippery. As a matter of fact, the day the cables were 
put down was the last day for three or four weeks that 
the installation could have been made, due to weather and 
river conditions. The Missouri shore ends were landed 
the day after the cables were laid in the river, and shortly 
afterwards the cable terminals were applied by an expert 
from the cable manufacturer. 


Land Line Connections 


Current is received from the electric company on the 
Missouri shore at the point where the cable ends. As 
previously stated, the voltage is 13,200, and the cable is pro- 
tected against lightning and other disturbances by oxide 


Installation of Switches, Lightning Arresters and Meters at the 


Junction Point Between the Power Companies’ Lines and the 


Western Terminal of the Submarine Cable 


film lightning arresters, connected to the line through the 
usual disconnecting switches. A General Electric FKO-36 
25,000-volt oil circuit breaker, with three-coil trip, serves 
as protection against overload, short circuits and grounds. 
The electric company, as usual, furnishes the metering 
equipment, which at present is supposed to be a tempo- 
rary equipment due to non-receipt of the regular equip- 
ment. This equipment is all mounted on a platform, car- 
ried on poles, about fifteen feet above the ground, so as 
to be above high water. : 

The eastern end of the cable is likewise protected by 
an oxide film arrester, mounted on a platform supported 
by two poles. A delta-star pole-top disconnecting switch, 
eang operated, is located between the cable and the over- 
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head line, choke coils being provided at the cable end. 

The transmission line extends from the east bank of the 
river a distance of about threé miles to Dupo, where the 
transformer station is located. The line is insulated nom- 
inally for 35,000 volts, the insulators having a dry flash- 
over of approximately 100,000 volts. The conductors are 
spaced 36 inches apart, minimum, being carried on one 
crossarm with two conductors on one side and one on the 
other side of the pole. The conductors are No. 6 gage, 
medium hard drawn copper wire, according to specifica- 
tions of the American Society for Testing Materials. Pole 
spacing varies, with a maximum of 187 feet and a normal 
of 175 feet. The line poles are 35 feet, but higher through 
Dupo, while over the hump 75 ft. poles were used. 

The transformer station at Dupo is located just out- 
side the power house, and consists of an oxide film ar- 
rester, a General Electric FKO-36 15,000-volt oil circuit 
breaker with external tripping transformers, and three 
150 kva. 13,200-volt primary to 440-volt secondary trans- 
formers, connected delta-delta. The transformers are con- 


Junction of the Eastern Terminal of the Cable with the Overhead 
Power Line to the Dupo Shops 


nected to the high and low tension busses through discon- 
necting switches, so that it is possible to isolate any trans- 
former for repairs or otherwise with a minimum of delay. 
As a matter of fact, the bank is being operated open delta 
at the present time, as the load is not large enough for 
economical operation of all three. The “turning point’ 
for open and closed delta operation is approximately 40 
per cent of transformer bank capacity. The oil circuit 
breaker is operated from the switchboard in the power 
house by means of remote manual operating mechanism. 

One of the old generators, with its exciter, was retained 


Votes Now 


and solidly connected to a Scott connected bank of trans- 
formers, so that three-phase current from the generator 
might be available in case of failure of the outside power. 

The old switchboard, which was unsuited to the new in- 
stallation, and very ‘‘messy” besides, was replaced with an 
entire new board, consisting of an alternator and exciter 
panel, an incoming line panel, two lighting feeder panels 
with lever switches, two 2-circuit oil breaker panels for 
yard lighting circuits, a motor-generator panel for the 
charging generators and three double circuit power feeder 
panels. All switches and circuit-breakers are 440-volt. A 


Outdoor Substation at Dupo Shops 


full complement of meters is provided, including curve 
drawing voltmeter, wattmeter and powerfactor meter on 
the incoming panel and watthour meters on all feeder 
panels. .\ watthour meter is used on the incoming line. 

As the various motors were two-phase, it was necessary 
to make provision to operate them from the three-phase 
lines. Where possible this was done by re-winding, How- 
ever, some could not be re-wound for three-phase and one 
could not be taken out of service long enough to re-wind 
it. For these motors, Scott connected auto-transformers 
were provided. 

The cable and transmission line were put into actual 
service on April 21, 1923, although the switchboard has. 
only recently been completed. The service has shown a 
very great improvement over the old system, with a very 
considerable reduction in cost, even considering the 
overhead charges on the new work and the attendance 
charges, which, of course, were not eliminated. There 
have been a few interruptions, the most serious being re- 
cently when someone evidently mistook our insulators for 
clay pigeons and shot out eight line insulators and two on 
our pole top switch. 


Train Control Company Improves Air Apparatus 


Indiana Equipment Corporation Develops Valves to Give 
Graduated Reduction of Brake Pipe Pressure 


pleted in the automatic brake operation of the 

train control system of the Indiana Equipment 
Corporation, Indianapolis, Ind. Road tests of this system 
of train control were made on the Cleveland, Cincinnati, 
Chicago & St. Louis and reported in the September 1923, 
issue of the Railway Electrical Engineer. Since that time 
the apparatus has been developed on a practical manu- 
facturing basis in a form more readily installed and main- 
tained on a locomotive. A description of the functions 


S° ERAL developments have recently been com- 
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Signals 


piping shows the feed valve pressure in pipe C from the 
B-6 feed valve. Referring to Fig. 2 and Fig. 3, it is seen 
that feed valve pressure is maintained in cylinders Y and 
Z, through piping E, F, and J, the pipes GG acting as 
air relief or exhaust to atmosphere of any air leaking into 
the application chamber of the distributing valve. Feed 
pipe pressure enters at port C and passes out of port D 
to the engineman’s brake valve. The pipe 7 connecting 
the brake pipe and the automatic brake valve is blanked 
off by the slide valve. Brake pipe port J is lapped and 
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Fig. 1—Diagram of Circuits and Piping Showing Connections of Automatic Valves 


of the different pieces of pneumatic apparatus are given 
herewith for the first time. 

Briefly, this train control system consists of an auto- 
matically operated brake valve with control features, that 
performs the same functions as the engineman’s brake 
valve. This automatic brake valve is operated pneumatic- 
ally, being controlled by two electro-pneumatic valves that 
are in turn controlled indirectly by a speed controller and 
a wayside ramp which is interconnected with the automatic 


block signal system. 
Operation of Automatic Valve 


In Fig. 1, the apparatus is in the charged or running 
position. The heart of this system, in contrast with other 
train control systems, is the automatic brake valve me ne 


81 


port H, the exhaust leading to the check valve, is also 
lapped. 


Operation at High Speed 


With the apparatus in the charged condition and run- 
ning at high speed, a brake application is accomplished by 
the release of electro-pneumatic valves C, and C, when 
encountering a de-energized ramp at a caution or a stop 
signal. The valve C, releases and exhausts air pressure 
from cylinder Y, and feed valve pressure in the valve body 
forces the piston 4 to the left, carrying the slide valve with 
it. At the same time, magnet valve C, releases piston 5 
(shown in Fig. 3) which moves 3/16 in., releasing the 
check valve. This gives a large area for brake pipe air 
pressure from ports / and D, connecting with port H, to 
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exhaust to the atmosphere, controlled by the limiting de- 
vice. The feed valve maintaining air pressure is inter- 
rupted. 

The braking system is exhausted from two ports (with 
the engineman’s valve in the running position), through 
feed pipe connection D and through brake pipe connection 
I. Either of these ports will release brake pipe pressure 
to permit a brake pipe reduction of 25 lb. in from 5 to 25 
sec. according to the adjustment provided. However, in 
actual passenger train tests at different speeds with the 
high speed quick action brake and with the high speed 
controller adjusted to go into action at a train speed of 
over 50 miles an hour, a brake pipe reduction of 20 lb. 
was made in 8 sec., using both ports in the valve, and 
again in using the port from the brake pipe only, by plac- 
ing the engineman’s brake valve in the lap position. 

The selecting of high speed quick action and low speed 
braking is controlled by magnet valve C,. This valve 
will not release at the lower speeds. A_ slow 
rate of reduction is accomplished by the check valve held 
in the closed relation by piston 5, when the rate of re- 
duction will be governed by the size of the choke plug 
arrangement in the body of the check valve. When mag- 


net valve C, releases at low speed it results in a gradual 
brake pipe reduction and lengthens the time of the re- 
In the action of the limiting 


duction. device, the air 
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Fig. 2—Cross Section Showing Operation of Slide Valve 


exhaust to the atmosphere is broken up in intermittent 
pop action and slows up at the end of the reduction, effect- 
ing a gradual stoppage of the brake pipe exhaust. If the 
engineman is alert and quickly moves the brake valve 
handle to the holding position, he can prevent quick action 
or forestall brake action when running under the low 
limit speed. This valve may be changed for freight or 
passenger service without any adjustments other than 
turning a hand-wheel. If desirable, this hand-wheel can 
be left in the release position and used as a maximum 
speed brake for helper engines to prevent them from being 
operated at too great a speed when running light. 
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The pressure reduction limiting valve is a modified 
valve as used on the distributing valve on the locomotive. 
An air chamber has been added around’the body as well 
as two adjustment nuts which permit positive adjustment 
and slow up the pop action, thus giving the exhaust a 
slow start and stop. 


Description of Operation 


The automatic brake valve is under the control of the 
magnet valve C, for maintaining the running and charg- 
ing positions and for brake application position. The 
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Fig. 3—Diagrammatic Connections of Control Valves, Automatic 
Valve and Check Valve 


release of magnet valve C, alone will not cause a brake 
action. 

Fig. 1 shows the braking and electrical devices in the 
clear set up for high speed running. The system is put 
into service before leaving the engine house or terminal 
by closing the circuit switch with the battery. Relay B 
will not pick up and the control will be set up for low 
speed running. Magnet valve C, will be energized but 
magnet valve C, remains de-energized until the engine- 
man’s automatic brake valve has been moved to the re- 
lease position and back to the running position. This will 
set up the automatic brake valve into the running position 
and the brake system will be charged and the locomotive 
can proceed under the low speed limit of the speed con- 
troller. This set up remains for low speed until the first 
clear roadside ramp is contacted; if the block is clear the 
ramp will set up the traveling control system on the loco- 
motive into the high speed proceed position as shown in 
Hh Feged Ie 

Relay A, having received current transmitted from the 
local ramp, picks up and relay B is picked up, thus main- 
taining this section of the relay in closed relation until the 
shoe leaves the ramp, when the circuit of relay A is opened 
at circuit breaker 99 on the shoe and relay B continues to 
be maintained in closed circuit relation by circuit breaker 
too on the shoe controller. This closes the circuit, as 
shown in dots, and removes the brake control from the 
speed controller. 


March, 1924 RAILWAY 
Proceeding Over Ramp with Signal Indication Caution 
or Stop 

Assuming that the first ramp indicates caution or stop, 
as a train approaches with a low speed set up, the shoe 
contacts over a de-energized ramp; the engineman must 
then move his brake valve to either the holding or lap 
position. This move is sufficient to close the circuit to 
hold electric valve C, energized, and prevent a brake 
action. The circuit is energized, and positive battery from 
shoe breaker gg through back point switch H of relay A 
during travel over a de-energized ramp. This is the only 
circuit that can supply electric current during travel over 
a de-energized ramp as the brake-maintaining circuit is 
opened a circuit breaker 200 by the upward movement 
of the shoe. This checking by the engineman is necessary 
over all de-energized ramps. 

If a train should proceed over the home ramp of an 
absolute stop signal, indicating stop, a brake application 
will immediately follow and it will then be necessary for 
the engineman to break a seal and replace fuses. The 
advance ramp for a stop and stay signal must be located 
at full braking distance from the home ramp and signal. 
If a train should be required to pass over a ramp with an 
absolute stop signal indicating stop, with a caution card 
or other slow order, it will be necessary for a trainman to 
hold a circuit controller (a part of the ramp) in open 
relation during the shoe contact over the ramp and the 
engineman must hold his valve in the lap or holding 
position. 

Low Speed Proceed Following High Speed Entrance 
Into Caution Block 


_ When a train is running at a high speed, say 60 miles 

an hour, both of the speed controller switches will be open 
and the automatic brake valve functions when encounter- 
ing a catition ramp and the high speed brakes are applied 
until the speed is reduced to the predetermined low speed 
limit. Both speed control operating arms are closed at 
this point, completing the circuits 708 to 100 to the release 
switch on the engineman’s automatic brake valve, also 
through the green signal light, thus indicating to the 
engineman that he can release the brakes if desirable. He 
can then make the release in the usual manner by one or 
more moves with his brake valve to the release position. 
The first move to release position will close the circuit 770 
through the switch on the engineman’s valve to r7r and 
magnet valve C, to common, the circuit breaker K on the 
valve movement will then close the maintaining stick cir- 
cuit, 70-107. Only a momentary contact is required at 
the engineman’s valve circuit controller to energize C, to 
complete the low speed circuit. This circuit will always 
be opened at CB-roo on the shoe when contacting with a 
ramp and when a ramp is de-energized or on open circuit 
the engineman must place his brake valve on the holding 
or lap position to maintain the magnet valve C, in the 
closed circuit relation. This is accomplished by positive 
battery from the shoe controller 99 through the back point 
of circuit switch H and circuit H, through engineman’s 
valve switch circuit rrr and Magnet C, to common. Re- 
ferring to the circuit breaker 99 to roo on the shoe, the 
CB-100 will close before CB-99 breaks the circuit on the 
downward movement. If an engineman should fail to move 
the brake valve to the holding position the magnet valves 
C, and C, will be on open circuit and release, causing a 
full service brake application. 
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Train Exceeding Speed in Permissive Block 

When a train exceeds the speed in a permissive block 
the C, valve will release and a low speed brake action will 
result, C, being maintained by a circuit through the op- 
erable switch on the high speed controller. The engine- 
man can make an immediate release and the brake action 
will not pull the speed of the train down to any great 
extent for the initial brake action is slowed up to provide 
for a smooth braking of the train. However, there is a 
different brake action for the low speed braking when the 
train is running above the low speed brake set up, say 40: 
miles an hour and approaching a de-energized ramp. 
When the shoe contacts a dead ramp at caution or a stop: 
and proceed block, both C, and C, controllers release while 
passing over the ramp, then C, picks up and holds, which 
assists in the initial braking. 


New Application of Rectifier 


The Magnar battery charger, a device marketed by the 
General Electric Company, for the a.c. floating charging 
of railway signal batteries, is being applied to new fields, 
such as time clocks, bell systems, burglar alarms, and trip- 
ping batteries in power plants and sub-stations. It has 
been found that, on such installations, the batteries may 
be discharged continuously at a very low rate or inter- 
mittently at a higher rate, the average discharge rate 
being low in either case. 

3y the floating charge method, the charging equipment 
operates continuously. The average rate at which the 
battery discharges being first determined, the equipment 
is regulated to supply the battery just enough current to 
compensate for the discharge plus a small additional 
amount to ajlow for internal leakage. Among the ad- 
vantages claimed for this method of charging are the con- 
tinuous maintenance of a fully, charged battery, a constant 
voltage, longer life and the necessity of a mmimum 
amount of required attention for care. 


Seven hundred automatic telephones will be put in 
operation for experimental purposes by the Shanghai Mu- 
tual Telephone Company in March. If experiment is 
successful, a general adoption may follow. 


on Alsace-Lorraine Railways at Metz 


Station 
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What the Earthquake Did to the Japanese Railways 


i—Cracking and Shifting of Piers of Bridge Over Minato River, Between Kazusa-Minato and Hama-Kanaya, Boso Line. 2—Cracking 
and Partial Falling of Nokogiriyama Tunnel, Sobu Line. 3—Falling of Girders on Bridge Between Hayakawa and Nebukawa, Atami 
Line. 4—Eastern Entrance of Komine Tunnel after the Quake. 5—Looking Over Bridge Shown in First Illustration. 6—Derailed and 
Overturned Passenger Train Near Oiso Station, Tokaido Line. 7—Overturned Loccmotives, in Engine House, Awahojo Station, Sobu 
Line. 8—Shifting of Roadbed Leaving Track in Original Position, Between Nebukawa and Manazuru, Atami Line. 9—Shimbashi Sta- 
tion, Tokyo. 10—Overturned Freight Train, Chigasaki Station Yard, Tokaido Line. 11—Collapsed Bridge Over Banyu River, Tokaido 
Line. 12—Passenger Train Buried When Samunomeyama Tunnel Collapsed During the Quake; Stack and Cab of Locomotive Barely 
Visible. 13—Train Crushed and Overturned by Falling Highway Bridge, Odawara Station, Atami Line. 


Yokohama Station Used for Both Steam and Electric Service 


Electrification Prograa for Japanese Roads’ 


Abundant Water Power and Limited Coal Supply Are Powerful | 
Influences in Developing Electtic Traction 


LTHOUGH the great disaster of September 1 will 
naturally manifest itself in some modification of 
the original Japanese plan for the electrification of 

railroads, it is believed that such changes as may be ef- 
fected will be with regard to extension of time rather 
than of curtailment of program. The natural resources 
of the country are such that the ultimate electrification of 
most of its roads is practically inevitable. There is a very 
limited supply of coal available, whereas water power 
exists in abundance. These two factors place Japan in 
very much the same position as Switzerland where so 
much electrified line has been placed in operation during 
the last few years. 


Natural Resources 


A fair quality of coal is mined in the islands of Kyushu 
and Hokkaido. Some surveys indicate that the acces- 
sible deposits will be exhausted within the next 80 years. 
The next source of coal supply is the Fushun collieries in 
Manchuria but the question of transportation will always be 
an outstanding objection to the use of this coal. The origi- 
nal hydro-electric developments were installed by small 
companies for relatively local power distribution. These 
have been gradually consolidated into larger corporations 
with increasing power voltage and range of transmission. 
There are at the present time two general systems of 
hydro-electric power production and transmission, one of 


which centers on Tokyo and Yokohama on the eastern 


side of the island while the other centers on Kobe and 
Osaka on the west. 
completely unified: either in financial control or physical 
operation, they are gradually tending towards such a con- 
dition with a standard transmission voltage of 154,000 
volts. According to the present plans each of the two 


systems, within 10 years will have an installed capacity 
EES ee ee 


* An abstract of a report entitled ‘‘Railways of the-Japanese Empire,” pre- 
pared by S. T. Dodd, railway department, General Electric Company. 
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While neither of these systems is. 


of 1,000,000 kw. and’with interchange of power between 
the two systems will form a super-power system con- 
necting the chief hydraulic centers with the principal in- 
dustrial centers of the island. 


Trafic Congestion 


Referring to the second important point, that of traffic 
congestion, there has been a rather intense controversy 
among engineers as to the best way of handling the 
present traffic and allow for its continual increase. It 
is a fact that traffic is very heavy and it has long been 
evident that some method of handling more traffic over 
these lines must be found. The present track gage is 42 
in. One party has strongly advocated increasing this to 
standard gage, thereby giving an opportunity to install 
heavier motive power, heavier cars and to handle a greater 
traffic. This, however, would require relaying all track, 
rebuilding bridges and tunnels as well as rolling stock 
and would involve an almost prohibitive expense. As 
contrasted with this, electric operation of the present line 
would increase the speed of trains, would avoid delays at 
tunnels and would eliminate much of the delays in freight 
yards. It would, therefore, result in the same increase of 
capacity at a vastly less expenditure. It has finally been 
decided to electrify the road, maintaining the presen 
gage of track, to adopt 1500 volts d.-c. as the standard 
system, and to proceed as rapidly as possible with the 


electrification of the principal lines. 


Existing Electric Lines 

The suburban lines around Tokyo are already operated 
electrically. The first of these lines to be electricaily 
equipped was from Manseibashi to Nakano, a distance of 
eight miles. This is the suburban section of the Chuo 
line and was put in operation in 1905. In 1910, the 
Yamate Belt line was equipped for electric operation. 
This is a belt line running from Tokyo station through 
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Shinagawa and around the north side of the city making 
connections on the eastern side with the Tohoku line at 
Ueno station and at Akabane. This line was also equipped 
at 600 volts and the length involved was about 23 miles. 
In 1915, the Yokohama-Tokyo line was equipped for 
multiple unit operation. On account of the length of the 


suburban run and the weight of trains, it was decided to 
adopt 1200 volts for this electrification rather than 600 
The suburban lines in the city are still operated at 


volts. 
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tar as possible parts of the present 600 volt equipment. 

The city of Tokyo proper has a population of about 
three million, but the transportation facilities are less than 
for any other city of similar size. Paris which has a 
population of the same amount has 1020 miles of street 
railways, while Tokyo has only 180 miles. For a growing 
modern city, the street railway system is utterly in- 
adequate and the extension of its rapid transit facilities 
has been the subject of much discussion and investigation. 


Multiple Unit Train Between Tokyo and Yokohama. 


600 volts and the change over from 600 to 1200 is made 
just beyond Shinagawa station. With the adoption of 
1500 volts as the standard railway voltage, there will be 
a change made in the voltages of these various lines. The 
Tokyo-Yokohama line will be considered a part of the 
main railway system and will be operated at 1500 volts. 
New motors and equipments will therefore be purchased 
for this line. The Chuo and Yamate lines which are now 
operated at 600 volts will be changed to 1200 volts utiliz- 
ing the equipments of the Tokyo-Yokohama line and as 


Five-Car Trains Run on 12 Minutes Headway From 5 A. M. to 11 P. M. 


Plans have been drawn for the construction of a number 
of subways under the city streets. Without detailing the 
names of the different companies, which have applied for 
franchises for the construction of such subways, it is 
sufficient to say that plans have been made for a number 
of different lines. In general they all reach the center of 
the city near Tokyo station and the aggregate makes a 
system of ten subways radiating out from this point. Due 
to the fact that Tokyo is in an earthquake zone, the effect 
of earthquake on such underground structures has been 


This 60-Ton Electric Locomotive Was Built in the Shops of the Japanese 
Operates Both on Rack and Adhesion, Taking Power From the 600-Volt Third Rail. 
Locomotive in Service on Any Electric Rack Railway 


Imperial Government Railways for the Shin’ Etsu Line. It 


It Is Unique in That It Is the Heaviest 
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the subject of discussion among Japanese engineers. The 
consensus of opinion was that underground structures 


could be built to stand earthquake shocks as well as or 


better than surface structures. These conclusions may be 
subject to modification after the experiences of September 
1. At least the experience of that date should give 
valuable data on the question of desirability of subway 
construction. 


Future lene 


The first section of the Tokaido line to be electrically 
equipped will be the 50 miles running from Tokyo west- 
ward and ending at Odawara. Electrical construction and 
installation were proceeding along this line during the 


‘early part of 1923 and it was expected that by the spring 


of 1924 steam operation would be eliminated from this 50 
mile section and all train movements would be carried out 
with multiple unit cars or electric locomotives. 

The next section to be equipped will begin from Akashi 
the terminus of the engine division 10 miles west of Kobe 


Linemen Erecting Poles and Stringing Trolley Wire for the First 50 
Miles Out of Tokyo Preparatory to Electric Operation 
in This Section 


and 385 miles from Tokyo. This will include the electri- 
fication of the suburban lines around Kobe and toward 
Osaka and Kyoto. This section is selected on account of 
the heavy traffic centering in and around these cities. 
After this, successive sections will be equipped working 


eastwardly at such a rate that by 1928, the whole line will. 
be under electric operation from Akashi to Numadzu. By. 


1928, the Atami tunnel will be completed and the electric 
equipment of the Tokaido line can be completed by joining 
Numadzu to Odawara through the Atami cutoff. At the 
present time there are about 600 steam locomotives as- 
signed to this line and to replace this steam equipment, 
electric locomotives will be purchased on successive years 
in order to fill approximately the following schedule: 


NOS ier sates ais Malic wot eo 28 electric locomotives 
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Of ‘this total number, 42 locomotives have already been 
contracted for and in part delivered. Purchase of ad- 
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ditional locomotives will, however, be delayed until sonie- 
time in 1925. 


Construction Features 


Referring now to trolley and overhead construction, a 
very substantial type has been selected and is being in- 
stalled. The standard type of overhead constructicn con- 
sists of steel poles either latticed or tubular with a light 
bridge supporting the catenary. Where wood poles have 
been installed, it is admittedly only for temporary use and 
is installed on account of the expected relocation of tracks 
or other similar changes. The Japanese engineers have 
adopted throughout for both transmission and distribution 
lines the best types of construction and the work of their 
track and line men has resulted in a very handsome and 
permanent structure. 

As to the extent to which railway electrification will be 
finally adopted, it is impossible to say at the present time. 
The committee for investigating this subject has already 
designated 2000 miles of railroad as suitable for electrifi- 
cation, selecting particularly those sections where heavy 
grades or tunnels, heavy suburban traffic, available electric 
power, or other conditions make steam operation difficult 
or emphasize the advantages of electrification. There is 
now under construction in Tokyo a short piece of elevated 
road connecting the main Tokyo station with Ueno station 
on the Tohoku line. When this is completed there will 
be direct physical connection between the Tokaido and 
Tohoku lines and through trains can be dispatched 
through the city of Tokyo from one line to the other. 
This will require a main central station in Tokyo from 
which all trains can be dispatched over both lines and will 
eliminate the delays now incident to transferring from one 
station to the other. 

While it is improbable that the Imperial Government 
Railways will be justified in electrifying all the lines of 
its system, it is very probable that within a reasonably 
few years, we will see main lines electrified on such a 
general and consistent scale that the system will present 
an example of the advantages of railway electrification 
that will well repay the study of the railway engineer. 


’ 


The Japanese telephone authorities hope to complete 
installation of telephones in 30,000 houses by next sum- 
mer. 
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A Mechanical Coaling Plant at Stratford on the Great Eastern,... 
England 


Economies in Selection of Motor Bearings 


Experience Teaches That No One Type Is Suitable 
for Use in All Kinds of Service 


By Alfred C. Turtle 


Shop Electrical Engineer, Canadian National Rys. 


UCH controversy has taken placé on the question 

of the superiority of bronze oil bearings over ball 

bearings and vice versa. The arguments advanced 
in favor of the latter have generally been on their re- 
markable efficiency and peculiar adaptability to machines 
constructed with small air gap clearances, as well as free- 
dom from seizing the shaft when subject to the abuses of 
tight belts and overloads. 

The arguments in favor of the bronze or babbitt oil 
ring bearings have chiefly been their inexpensive first and 
replacement cost—surely a sound argument—their cost of 
repair and their maintenance with moderately experienced 
supervision. 

After all, service is the prime requisite of any apparatus 


i1—Shelves Arranged for the Convenient Storing of Motor 
Bearings 


Fig. 


and in order to have dependable and quick service it is 
necessary to have a stock of all sizes of bearings on hand 
to suit each particular make and size of motor. With 
ball bearings the value of such stocks would amount to 
considerable sums especially where the maintenance of 
300 to 400 motors of the varied sizes is considered. In 
a railroad shop the sizes range anywhere from 500 down 
to 1/10 h.p. and generally include a goodly selection from 
all the leading manufacturers. With standard brass bear- 
ings made from generous patterns that allow machining 


to a number of motor sizes without the necessity of cut-. 


ting too much metal away, the comparison of first and 
maintenance cost of the latter bearing to the ball bearing 
is like comparing cents to dollars. In addition, the tie up 
of capital in store stocks is further a big consideration. 
Brass or babbitt is a reclaimable material, easily obtained 
without complicated advice as to shaft and housing fits, 
whereas ball bearings are opposite to these requirements. 

The writer’s experience with oil ring bronze or bab- 
bitt bearings has been, with certain exceptions, extremely 
favorable towards the same when considering their appli- 
cation to average conditions of service on electrical appa- 


ratus in and around the majority of railroad repair shops. 

There are a number of exceptions to this, however, 
where ball bearings are particularly suitable, for instance, 
in crane service where comparatively slow running vari- 
able speed constantly reversing service is required of 
motors. wh iis 

Ball bearings seem particularly suited to this work in 
that no peculiar condition of loading and operation can 
cause the shaft to seize. 

This bearing is similarly ‘suitable in locations where 
extremes in weather conditions rule, in locations of a 
dusty nature, and of isolated units that are not within. 
reasonable distance of service departments. Isolated 
automatic pumping stations, coaling docks along the right- 
of-way, etc., may be cited as examples. 

A consideration of the advantages of each type of bear- 
ing discloses its peculiar adaptability to different services, 
but such advantages should not be confused. For ex- 
ample, the use cf ball bearings as mentioned would give 
the impression that service wquld be an outstanding point 
when using these bearings and that considerable saving 
of supervision could be avoided by their use. To this 
the answer comes that all electrical apparatus in any in- 
dustrial plant should be subject to a reasonable amount, 
of inspection. Such apparatus.should be fairly used and, 
not abused ‘by operatives; it.should not be overloaded 
seriously; dirt, sawdust, wood, steel or brass cuttings: 
should he kept away, and water, cutting fluids, oils, ex- 
treine temperatures, such as proximity to portable oil fur- 
naces or sparks from adjacent acetylene or electric weld- 
ing operations should be guarded against. Such condi- 
tions cannot be guarded against permanently on account 
of the rapidly changing location of machines, re-arrang- 
ing of units that constantly goes on in the never ending 
desire tc better and cheapen production. In addition the 
checking of air gap, changing loads, cleaning and painting 
of windings and other adjustments to commutators, 
brushes, brush gear, etc., an absolute check up is and must 
be periodically practiced. Therefore an oiling schedule 
becomes part and parcel of such an inspection system and 
automatically gives you a closer examination of each unit 
which can be capitalized on, if the mechanic doing the 
oiling is intelligently assigned to his duties. An inspec- 
tion other than this may become inefficient where units 
are inconveniently situated or where awkward or un- 
pleasant conditions surround such units. 

It is therefore seen by the foregoing that routine in- 
spection is necessary on all electrical apparatus around 
railroad shops, and if ball and roller bearings are in use 
that particular attention is paid to even these units. For 
instance grinding noises, or undue vibrations, can be 
caused by pitted or broken balls, or rollers. Worn re- 
taining cages may be due to electrolysis, the presence of 
erit, the use of inferior grease, or of not enough lubri- 


cation. 
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Requirement of Oil Ring Motor Bearings 


A standardized system of handling oil ring motor bear- 
ings can be very simply applied by carefully taking 


‘sketches of the different motor bearing dimensions as the 
motors come in for repairs, or from sample of old or 


new bearings in store stock. 

From these sketches, patterns can be made up and 
records of same carefully kept in the electrical depart- 
ment office in addition to the usual pattern and drawing 
office record. 

The stores department should be notified as to what 


Direction of Rotation 


Fig. 2—Showing the Action of Oil Ring in Bringing Oil to Surface 
of Shaft and Forming Bead of Oil—This Also Illustrates the Impor- 
tance of Running Ample Oil Groove From the Nearest Point of 
Bead of Oil. 4 


castings in bearing brass will be required and should in 
the usual course from then on keep a regular stock of 
such castings. 

The machining and fitting of these and all motor bear- 
ings should be in the hands of the electrical department 
millwrights and reports forwarded from them as tn 
quality of brass being received from time to time. They 


will in turn, due to their familiarity with the apparatus, 


have dimensions as to the variation of motor shaft sizes 
irom standard. There should be few serious variations 
from standard sizes, but to a certain extent such varia- 
tions are unavoidable when service is the first considera- 
tion. Motor shafts may have become scored due to seiz- 
ing, or worn unevenly in ordinary service and a light 
trim in the lathe may have been necessary to restore such 
bearing surfaces to a working condition. It is, therefore, 
practical to keep a stock of partly and fully machined 


bearings in a suitable rack which can be provided for that 


purpose, and which should be suitably lettered so that 
bearings will be easily and quickly picked out for emer- 
gency and ordinary repairs, etc. 
Fig. 1 shows a single design of rack particularly suited 
to the storing and indexing of bearings for shop motors. 


Oiling Considerations 


Oil grooves and rings require a certain amount of 
special mention here and should receive careful considera- 
tion. In fact the neglect of this particular feature will 
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ruin what otherwise may be the best of bearings. This is 
a very simple matter and can be taken care of quite easily. 
I have found that oil grooves applied as shown in the 
Figs. 2 and 4 will practically cover the requirements of 
any motor service whether drive be vertical or horizontal. 
The groove should be clean cut so that the oil can readily 
flow. With the brass cast bearings the groove can be 
cored in. In such case particular care should be taken 
to clean the groove with a sharp tool, of all sand, etc., 
that may be left in. 

It is important to note that the rings fit loosely on shaft 
and that they revolve freely on the upper surface of shaft 
only clear of points A and B, and at the same time have 
their bottom surfaces fully immersed in the oil. It should 
also be noted that the oil ring slot is cut so that the point 
C has a tendency to hold a large bead of oil and redirect 
it into the oil grooves. 

Vertical guide bearings on pump motors are generally 
babbitt or brass while the weight of motors is generally 
taken care of with a thrust ball bearing. The guide bear- 
ings are usually the chief source of trouble in this type 
of apparatus. When first set up a perfect bearing fit 
can be made and for a long period good results may ob- 
tain, but due to the fact of changes in the running center 
caused by slight changes in foundation settings, vibration, 
unequal wear of pump runners, ete., it is generally found 
that the shaft will appear to bear in one section of the 
bearing only and as the movement of the oil is down- 


Showing Leaning Tendency (Exaggerated) 
of Vertical Shatt to Guide Bearing and 
Non: Effective Oi! Grooves 


Increasing O01 Grooves in Number: 
Brings at Least One Oil Groove 
Into Action 


Fig. 3—Plan of Guide Bearing 


wards it is sometimes quite a problem to ensure proper 
lubrication of the bearing surfaces. 

Fig. 3 illustrates a plan section of a motor shaft on 
such an application, and it is shown as in the case of a 
partially worn bearing (exaggerated). If four oil 
grooves running vertically or parallel with the shaft are 
applied at points a, b, c, d, it would be apparent that 
practically no oil would reach the shaft, if it leaned against 
the bearing as shown. Some method must therefore be 
used in which oil can reach the shaft and be pulled around 
in between the shaft and bearing thus forming the lubri- 
cating film. In view of the fact that that illusive perfect 
balance does seldom exist and that nearly all motors 
of the vertical type seem to have a leaning side it is neces- 
sary to make allowances for the above condition even in 
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new motors either by using an extremely heavy flow of 
oil to ensure a film of oil between shaft and bearing, or 
putting in a sufficient number of oil grooves so that at 
least one will come in contact with the shaft. 


Ball Bearings 


Where ball bearings are applied to direct drives and 
in fact any form of drive, but more particularly the for- 
mer, it is very necessary to note that much better results 
will be gotten if the inner race is arranged on an extended 
sleeve arrangement as shown in Fig. 5 

Such an arrangement will tend to distribute stresses 
over a wider area than would be the case in ordinary 
applications which would have a tendency to give trouble 
with broken shafts at point B, particularly where such ap- 
plications were made on crane and gear driving service. 

The observer would possibly be inclined to think that 
a direct solid coupling would cure this peculiarity. Such 
is not the case however, because structures such as 
cranes are all subject to bending stresses, and the vibra- 
tion of the framework is always tending to disalign such 
couplings. The effect then becomes of an eccentric nature 
tending to produce alternate stresses on the shaft parti- 
cular, next its most rigid points. 

When fitting ball Bearings to a motor it 1s necessary 
that the inner race be a tight fit. General practice re- 
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Fig. 4—Sectional View of Oil Ring Bearing 


quires that sleeve and inner race be tight on shaft and 
this is usually accomplished by having a shoulder turned 
on the shaft for sleeve or inner race to fit up to and to 
have a threaded. portion of the shaft arranged so that a 
double lock nut can bind the whole solid with the shaft. 
In some cases no such provision is made and a pressure fit 
on shaft is only demanded. In this case the fit must be 
absolutely true and devoid of irregularities or punch 
marks, as any such imperfection would of course have a 
tendency to spring the inner race out of round. In any 
case the shaft should be as perfect a fit as possible. 
Annular ball bearings particularly require attention in 
the above detail, and where fitted to electric motors should 
be purchased in such a way that the manufacturer is fully 
cognizant of this, so that he will supply a bearing which 


Volela Noss 


is built with suitable clearance between balls and races 
to take up expansion due to heat traveling along the shait 
from the rotor or armature. 

Axial expansion must be allowed for as also the mag- 
netic center and its slight realignments when the armature 
or rotor adjusts its flux condition with the load. This is 
taken care of by making the outer race a push fit into its 
housing and allowing proper clearance each side of the 
outer race and housing for the above characteristics. 

The foregoing applications are reversed, of course, 
when applied for instance to a loose pulley, the outer race 
becoming the revolving element and therefore tight fitting 
unit, and the inner race becoming the element to is up 
alignment. 

Where applications are made to trucks and where the 


"~~ rystallization takes place at these 
positions due fo load from pulley 
and torque of rotor but the stress 
Is distributed over a wider area 
when sleeves are used than /f ball 
bearing rests directly on the shatt 
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Fig. 5—Showing Arrangement of Oversize Ball Bearing Used in 
Conjunction With Sleeve on Shaft for Electric Motor Application 


load 1s concentrated at the top position of the ball or 
roller bearing, it is sometimes an advantage to take up the 
specific problem with the manufacturer and to make 
special arrangements to prevent peculiar action that goes 
with certain applications, 7.¢., the tendency of the ball 
and rollers to resist climbing up and around the shait 
or journal when under extreme load. A little thought 
on this matter will at once bring to the mind that on a 
bearing of this type each roller or ball in its rolling around 
must take up the maximum weight assigned to it as it 
approaches the top. Like many human beings it is re- 
lunctant to take up its alternate loadings and transfers 
its reluctance to the cage or rotating frame. Its reluc- 
tance to travel around is greatly increased as it and the 
races become worn. Therefore more than ordinary 
watchfulness is required to ensure service being con- 
tinuous. In several applications, particularly railway 
service, it is to be noted that there has been a tendency 
to make the journal stationary and to fit a tubular journal 
over the stationary one in such a way as to cause the 
outer race to be the revolving member and the inner race 
the stationary member, thus producing the ideal condition 
which up to date seems to give the best results, 7.e., outer 
race revolving with the inner race stationary. 

It is interesting to note that grease for use on bali 
bearings must of necessity be chosen. with extreme care. 
Rreeiae from graphite or any substance having any ten- 
dency to harden or coagulate is most important. In addi- 
tion to this the lubricant should be non-freezing in win- 
ter and also not tend to become thin in hot weather. 
Greases having these qualities can be purchased and for 
the best of operation with ball bearings the use of sucia 
should be insisted on. 
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The more recent developments on flexible, inclined and 
double and solid types of roller bearings are also of ma- 
terial value in suiting certain conditions. For instance 
the flexible roller type is largely used where reciproca- 
ting or plunger action of driving members wouid tend to 
materially shorten the life of a solid roller bearing, but 
are generally suitable for moderate speeds only. There 
is no doubt that there is yet room for improvement in 
general design and for more: suitable application of the 
different types of the so-called frictionless bearing to its 
respective positions, but at the present time the oil ring 
bearing has unquestioned qualities which are hard to beat 
and will necessarily tend to deter the rapid advancement 
of the other types of bearings in this particular field. 


Railroads Ask Train Control Hearing 


PETITION asking the Interstate Commerce Com- 

mission to re-open the proceeding in which it has 
issued orders to 94 railroads to make installations of auto- 
matic train control, to the end that the time for com- 
pliance with its order directed to 49 carriers be extended 
for one year to January 1, 1926, that the later order 
directed to the same roads and 45 additional carriers be 
annulled; and that modifications be made in the original 
order, was filed with the commission on March 3 by a 


committee of railway executives representing the Eastern, 
Southern and Western carriers, respectively, and made. 
The: 


public by the commission on the following day. 
petition was signed, on behalf of 88 Class I roads, by 
Samuel Rea, president of the Pennsylvania; R. N. Begien, 
for W. J. Harahan, president of the Chesapeake & Ohio; 
N. D. Maher, president of the Norfolk & Western; W. L. 
Mapother, president of the Louisville & Nashville; Ralph 
Budd; president of the Great Northern, and L. W. Bald- 
win, president of the Missouri Pacific. 

The four roads named in the commission’s orders 
which did not sign the petition are the Chicago, Rock 
Island & Pacific, whose installation has already been ap- 
proved by the commission, the Cincinnati, New Orleans 
& Texas-Pacific, the Mobile & Ohio and the Southern. 

The railroads, in the petition, take the position that no 
train control device has yet been installed which can prop- 
erly be said to be more than an experiment, that it cannot 
be ascertained in advance that any of the devices, with 
possibly one exception, will meet with the approval of 
the commission if installed, that very large expenditures 
would be involved in complying with the order without 
knowledge whether the installation would be approved by 
the commission when completed or whether the devices 
will function in such a way as to be a source of safety 
rather than a source of danger; and that the order of 
January 14, 1924, directed to additional roads and also 
directing additional installations by the roads named in 
the earlier order, was issued without notice or hearing. 

In addition to the extension of time the roads ask that 
the order be amended to reduce excessive duplication of 
installations of the same device and by omitting the pro- 
vision stipulating approval by the commission or its rep- 
resentatives of each installation when completed. 

After citing the provisions of the law under which the 
commission issued its orders, and referring to the com- 
mission’s order of January 10, 1922, addressed to the 
principal roads and directing them td show cause why 
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an order for installation should not be issued; to the 
hearings which followed, and the order of June 22, 1922, 
addressed to 49 roads, the petition continues as follows: 


Text of Petition 


IV. That thereafter each of the carriers, parties to this petition, 
filed with the commission the signal plans, if any there were, of 
the divisions selected for such installations, statements of the num- 
ber of locomotives in use upon such divisions, and prepared to 
carry out the other provisions of the order, in the selection of the 
device, or type of device, for use by each, and in such experi- 
mentation and study as would enable each of such carriers to make 
such a selection as would comply with the provisions of the order 
and as would be best suited to the needs and conditions of each 
carrier, That a very large number of automatic train control de- 
vices, or alleged automatic train control devices, have been in- 
vented; that a large number have been actually tested by small 
installations upon the lines of different carriers, both before and 
since June 22, 1922, the date of said order, but that no train con- 
trol device has yet been installed, either upon a large or a small 
scale, which can properly be said to be more than an experiment ; 
that the differences in design of the many devices which have been 
invented or tested, with the fact that none of such devices is inter-— 
changeable with any other; that it cannot be ascertained that, in 
the opinion of the commission, any of such devices, with possibly 
one exception, will meet with the approval of the commission if 
installed, and that delays and difficulties in the delivery of materials 
have occurred and will occur, have caused unavoidable delays in 
the compliance with the terms of said order; so that, although 
many contracts have been made for such installations, other ¢on- 
tracts are on the point of being made, and installations, in many 
cases, are actually in course of being made, many installations, that 
are now being made, or that will be made, will not ‘be completed 
by January 1, 1925; that very large expenditures, amounting to 
many millions of dollars, have been made or will be made upon 
such installations, and that it is uncertain whether, when such in- 
stallations have been completed, they will be approved by the com- 
mission as complying with its specification either in design or in 
installation, or whether any of such devices will fulfill the purpose 
for which they are intended, or, in regular and daily operation, 
function in such a way as te be a source of safety rather than a 
source of danger, f 

V. That the installation of train control, as directed by the 
said order of June 22, 1922, will involve the carriers named in 
said order in the expenditure of many millions of dollars, the exact 
amount whereof cannot with accuracy be ascertained, adding large- 
ly to the expenditures upon road and equipment from which no 
return will be received and adding largely to the maintenance 
costs of each of said carriers whereby operating costs will be in- 
creased and the rate of the net returns to such carriers will be 
proportionately decreased. 

VI. That on the 14th of January, 1924, the commission made a 
further order, such order containing specifications and directions 
as to reports of progress and as to approval by the commis- 
sion. : 

VII. That, as above set forth, no full installations, with pos- 
sibly one exception, have been made under the order of June 22, 
1922, and it is not known, and will not be known for a long period 
of time, what the result of the operation of train control devices 
upon an extensive scale will be. It is not known, and will not be 
known, until the completion of the several installations for which 
contracts have been made, or are about to be made, whether such 
installations will or will not be approved by the commission, or 
whether the devices, or types of devices, selected and installed, 
will be approved by tne commission or its representatives as meet- 
ing the specifications contained in said orders. That compliance 
with the said order of January 14, 1924, will involve those carriers 
named in the order of June 22, 1922, who are parties hereto, in the 
expenditure of many millions of dollars, with no return; that said 
expenditure will add largely to the investment in the property of 
each said carriers used in the service of transportation and that no 
return will be received upon such additional investment, but that 
the addition to the investment in its property will have the effect 
of decreasing the return now received, and, in addition thereto, 
the cost of maintenance of said installations will be very great, and 
that as no revenue will be received on account of such investment 
the only way in which such decrease can be made up is by an 
increase in the passenger rates, or the freight rates, or both, of the 
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several carriers, and that no provision has as yet been made for 
such increase, or for determining what the percentage of such in- 
crease shall be; and that said expenditure will result in no assur- 
ancé’ of the securing of additionai safety in the operation of the 
railroads of such carriers, but will involve the possibility of added 
danger to such operation of the railroads by reason of the in- 
stallation and operation of such devices. 

VIII. That the additional carriers named in the commission’s 
order of January 14, 1924, had no notice of this proceeding, no 
notice ot the intention of the commission to make said order, and 
that said order was made without a hearing, either of the carriers 
parties to the order of January 10, 1922, or of the additional 
carriers. 

That many of such last-named carriers are carriers with small 
trafic, with small net revenues, or no net revenues, with infre- 
quent trains, both freight and passenger, and with no installa- 
tions of automatic signals. That upon such lines no necessity 
exists for the installation of automatic signals, or of automatic train 
control, for the reason that traffic upon such lines is so light that no 
additional safety in the operation thereof would be attained by the 
installation of either. That the expense to many of such lines of 
the installation of train control, even upon a single division, is so 
great in proportion to their revenues, either gross or net, if there 
be any net,.as to bring such roads perilously near: bankruptcy, and 
that upon many of such roads the need is not for the installation of 
train control, but for capital to make needed improvements. 

That the requirement for the installation of train control and 
for approval of such installation by the commission, after com- 
pletion thereof, deprives the carriers named and each of them of 
the power of deciding whether such installation should be made, 
where such installation should be made, and how such installation 
should be made in such a way as to suit the needs of each par- 
ticular carrier, 

WHEREFORE, your petitioners pray: 

I. That this proceeding be reopened, and a rehearing granted 
before the full commission, to the end that the order of June 22, 
1922, be amended by 

1. Extending the time for compliance therewith to January 1, 
1926. 

2. Reducing excessive duplication of installations of the same 
device at great capital expense until further experience and ex- 
perimentation has solved the question of interchangeability and 
effect on capacity for moving traffic, as well as the further develop- 
ment of the appliances from the present experimental stage. 

3. Striking out from said order the provisions for approval, by 
the commission or its representatives, of each installation when 
completed. 

And your petitioners further pray: 

4, For a reopening of this proceeding and for a rehearing be- 
fore the full commission respecting the order of January 14, 1924, 
to the end that the said order may be annulled. 


Improvement of Machine for Digging 
Holes and Setting Poles 


HE Four Wheel Drive Auto Company, Clintonville, 

Wis., has secured from the International Earth Bor- 
ing Machine Company of Chicago the exclusive rights to 
manufacture and sell the earth boring machine. The 
machine has been redesigned, built and is now sold as 
FWD equipment. 

The FWD earth boring machine is a machine that 
digs the holes and sets the poles in them as well. The 
special advantage claimed for the FWD earth boring 
machine combination is the equal distribution of load 
and: power to the four wheels of the truck. This prin- 
ciple of power transmission allows for the great amount 
of traction that is necessary to negotiate the bad roads, 
ditches and fields. The short turning radius of the truck 
(25 ft. 3 in.) permits the machine to go in and out of 
the tight places. 

After the truck has been spotted, the emergency brake 
set and the wheels properly chucked, the power is applied 
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to the earth boring machine by shifting the central control 
lever out of neutral and into a position which engages 
the earth boring machine power take-off with the trans- 
mission. : 

The auger is lowered and slowly fed into the ground 
by gradually lowering the auger with slight jerks on the 
auger feed clutch lever. When the auger is buried into 
the ground, the auger drive clutch lever is pushed in 
and the auger is raised above the ground by pushing the 
auger feed clutch lever. The driver is then given the 
signal for third or high-speed with full acceleration of 
the engine. . This releases the auger of the dirt which 


Machine Located for Operation 


Digging the Hole Setting the Pole 

has accumulated. This operation is continued until the 
auger shaft has traveled its limit or until the hole has. 
been dug the required depth. 

The cable is fastened to the pole at as near a balancing 
point as possible. After the hole has been dug, the chuck 
blocks are removed from the rear wheels and the truck 
driven forward until the winch boom is even with the 
side of the hole. The signal is then given the driver 
for first speed and the pole is slowly pulled toward the 
digger and up toward the boom. If there are wires 
above, the pole must be in parallel line with the wires. 
The pole is then pulled up slowly, with a man at the 
butt to guide it through the wires and bring it over the 
hole. When the bottom of the pole is clear of the 
ground the driver is given a signal to stop and apply 
the brake. Then, with slow acceleration of the engine, 
the pole is lowered into the hole. 


The National Administrative Council of Uruguay 
has completed its studies for utilizing the water of the Rio 
Negro for generating electric power for the City of 
Montevideo and surrounding towns. The contract for 
the erection of the plant will be awarded shortly. 
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Emergency Control for Shop Motor Drive 


The necessity for stopping all of the machinery in the 
shop very quickly may not occur often, but when the emer- 
gency does arise, it is well to be ready to meet it. In 
shops where individual motors are used on machine tools, 
each tool is equipped with a stop and start push button, 
but in many shops where belt drives are commonly used 


Reducing Valve 
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the principles of air brake operation, was installed. The 
idea is presented in the sketch, although, some of the de- 
tails are different in the actual installation which is in the 
Erie Railroad machine shop at Jersey City. 

It will be seen that a compressed air supply at, say 125 
lb., is fed through a reducing valve to any desired pres- 
sure in a piping system that is similar to that used in the 
operation of air brakes on trains. The system of pipes. 


Source of Compressed Air 
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Diagram of Piping and Arrangement of Apparatus Used in Emergency Stop Equipment 


and where many machines are operated from a single 
motor, it is quite usual for relatively few, if any, stop 
buttons to be used. The result is that in the event of an 
accident, such as a workman being caught in one of the 
machines, the stop button may not be located near enough 
to stop the machine in the least possible time. 

In order to overcome this condition, in a shop where 
many machines are operated, an ingenious system, utilizing 
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supplies air to triple valves and auxiliary reservoirs which 
store up the necessary reserve pressure for the operation 
of the brake cylinders. 

In order to see just how this arrangement works out,. 
it may be well to follow through a sequence of operations. 
Assuming that it is desired to stop the motor suddenly, 
someone pulls down on one of the control rings which are 
located at frequent intervals throughout the shop. These 
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emergency controls are connected by means of short 
heavy wires to a T-shaped valve at the end of an extension 
of the low pressure air pipe line. The moment one of 
these rings is pulled, the air in the low pressure line es- 
capes and the reduction of pressure immediately operates 
the triple valves. With the operation of these valves, air 
in the auxiliary reservoir rushes into the brake cylinders. 
In the case of a small cylinder, the piston rod is pushed 
downward thereby causing the bell crank attached to it 
to strike the push button, and this in turn causes the motor 
to stop through the operation of the low voltage release 
coil. At the same moment the other triple valve has oper- 
ated and air from its auxiliary reservoir is applied to the 
brake on the large fly-wheel which is mounted on the main 
belt shaft. The cutting off of the power at the motor and 
the application of the brake at the same instant make it 
possible to stop all of the machines in the shop almost 
instantaneously. 
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Answers to Questions 


1. In an axle lighting equipment, why is it that, when 
a dynamo is out of level compared to the car axle to which 
the axle pulley is attached, that when the car is moving in 
one direction the belt will run to one side of the dynamo 
pulley, but when the car is moving in the opposite direc- 
tion the belt will run to the other side of the dynamo 
pulley? 

2. I would like to have you explain also why it is that 
when a pulley is crowned, the belt will stay in the center 
of the pulley running to the high point, but when the shaft 
of the dynamo is not parallel with the car axle, the belt 
will run to the low side, or the side nearest the car axle. 


Axle Generator Alignment 


1. One of the commonest laws of the operation of belts 
is that they run to the high side, so that in a crowned 
pulley, if the belt is off center it will run up on the crown 
until the center of the belt comes over the center of the 
crown, at which point the tendency of one-half of the 
beit to run to the high side will be balanced by the tendency 
of the other half of the belt acting the same way in the 
opposite direction. 

It is a well known fact, however, that in many cases 
where very wide belts, in proportion to their length, are 
employed, they do not seem to follow this rule. This is 
probably due to diagonal stresses within the belt which 
may draw it to one side or the other. 

The diagram 4A shows a front view of the axle pulley 
and generator pulley, with the generator shaft badly out 
of level. If the belt is traveling so that it passes down- 
ward over the face of the generator pulley it will be 
carried to the left slightly, as it passes over the generator 
pulley, because of the fact that the armature shaft is tilted. 
The amount of this shift over to the left is indicated by 
the difference between the dotted line and the belt edge 
as it leaves the pulley. 

This will cause the belt to creep to the left until that 
tendency is overcome by the reverse tendency to ride the 
crown of the pulley, or until the belt rubs against the 
flange of the generator pulley. 
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If the direction of the car reverses so that the belt passes 
upward over the face of the armature pulley, the action 
will be just the reverse. Any point on the belt as it re- 
volves with the armature pulley will be carried slightly to 


the right and the tendency will be for the belt to creep to | 


the right until this tendency is overcome by the tendency 
to ride the pulley crown or until the belt rubs against the 
flange. If the generator is tilted in the opposite direction, 
the belt shift will, of course, be just the opposite, 

2. Diagram B applies to question 2. In both of these 
diagrams, however, the armature shaft is shown badly out 


of line, so as to explain the action more clearly. Accord- 
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Sketches Showing Action of Belts When Car Axle and Generator 
Shaft Are Not Parallel. 


ing to the way a belt acts on a crowned pulley, we would 
expect this belt to crowd the outer flange of the pulley, 
which is the high side, or that farthest away from the 
center of the car axle. We find by practical experience, 
however, that this belt actually goes to the low side. This 
is contrary to the usual experience with belts, but is prob- 
ably due to the fact that the car lighting belt is rather 
wide and heavy and of comparatively short distances be- 
tween pulley centers, so that diagonal stresses are set up 
within the belt which draw it to the low side. 


Questions for March 


1. Jam anxtous to secure a little information that will 
help me in the design of a spot welding transformer. 
What voltage and current does it take to spot weld two 
pieces of jacket iron together, the iron being 1/16 in. 
thick? The transformer I want must operate on a 220- 
volis, 60-cycle power line. What size copper will I need 
on primary and secondary and how many turns on each? 
What size core will I need? CoMPG 

2. Can you illustrate the law showing the relation 
between transmission line loss and voltage? Eas 


Enclosed Lighting Unit with Safety Holder 


A direct lighting totally enclosed lighting unit known 
as the 99 safety unit has been developed by the Western 
Electric Company. In appearance it is similar to the 
No. 99 enclosing unit manufactured by this company but 
is different in that a new type of holder is used. 

Inside of the holder are internal contracting rings which 
can be made to close in on the neck of the globe. Moving 


Western Electric 99 S H Safety Type Hanging Unit With Plain 
Glass Globe 


the knurled nut on the side of the holder in one direction 
expands the concentric rings so the bowl can be inserted. 
Moving the same nut in the opposite direction contracts 
the rings to hold the neck of the globe. A turn of the 
nut locks the rings securely in place so the bowl cannot 
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fall out. In this way the globe is centered automatically 


and an even pressure on the neck of the globe is secured. 

The holder is finished in dark statuary bronze. Ample 
room has been provided for wiring and the holder forms 
a dust-proof housing. The canopy has one knock out for 
canopy switch installation. The globe is designed to give 


Open End of Holder Into Which Globe Is Inserted Showing Expand- 
ing Rings in Open and Closed Positions 


a maximum of strength with a minimum absorption of 
light and the surface is sufficient to carry off the heat 
without openings for ventilation. The principal advan- 
tages claimed for the unit are that re-lamping and cleaning 
are made easier and that there is less likelihood of the 


bowl being broken when removing and replacing it in the 
holder. 


1500-Watt Turbine-Generator 


A steam turbine-generator lighting set with a rating of 
114-kw. has been developed by the Westinghouse Electric 
& Manufacturing Company for use on steam shovels, oil 
well rigs, isolated pumping plants and general outdoor 
construction work. 

The machine is simple and rugged, the generator coils 
being especially impregnated and the parts needing such 
protection being Sherardized. There are but five castings 
used in the construction of the machine and only five 
moving parts. The moving parts are the shaft carrying 
the generator armature and turbine rotor, two governor 
weights, the governor spindle and the valve stem. The 
outfit requires no bed plate or foundation. The turbine 
and generator ends of the unit are completely isolated to 
insure against the possibility of short-circuiting of wind- 
ings due to steam or water entering the generator end. 

The turbine rotor is of a distinctive design in that it is 
a solid forging in which the buckets are milled on the 
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inside periphery of an overhanging flange. The turbine 
disc in itself provides for accidental overspeeding. When 
the speed exceeds a predetermined limit, the rotor flange 
of the turbine expands and fills the clearance space in the 
cylinder. This establishes a rubbing contact which acts 
as a brake and restrains the speed within a safe limit. 

The steam nozzle and reversing chamber are die cast in 
a single block of bronze alloy, which is bolted to the inside 
of the turbine cylinder. The steam, expanding in the 
nozzle, acquires velocity and impinges on the rotor bucket, 
thus giving the rotor an impulse in the desired direction. 
Part of the velocity of the steam is absorbed in this way. 
It passes from the bucket to the reversing chamber, where 
its direction is reversed and where it is re-directed on the 
bucket. The steam then passes from the bucket to the 
exhaust. 

The speed of the unit is regulated by a fly-ball, centrifu- 
gal, shaft type governor which is carried in a heavy case 
bolted directly to the rotor disc. This governor is equipped 
with hardened steel knife edges and blocks and acts di- 
rectly on the valve stem. Escape of steam around the 
rotor shaft is prevented by a gland of the labyrinth type 
employing metal sealing rings. 

The generator consists of a forged steel frame ring, two 


Lighting Unit for Isolated Pumping Plants and Outdoor Construc- 
tion Work 


cast iron brackets and the usual internal construction as 
to field armature and brush rigging. The field windings of 
‘the generator have the shunt and series winding wound in 
together as one coil, but inside the coil itself, the two 
windings are entirely separate and insulated from each 
other. The commutator end is provided with a protective, 
drip-proof, pressed steel cover which is held in place by 
two wing screws. A ventilating fan is mounted on the 
shaft outside of the rear bearing between the turbine and 
generator. The air is drawn in through the front cover, 
then through the generator and out of a number of open- 
ings in the rear bracket. This fan is guarded to prevent 
injury to the fan or the operator of the machine. 

The armature laminations are pressed on a knurled por- 
tion of the shaft. The commutator is of the steel V-ring 
type with the V-ring held under pressure by means of a 
nut. The armature windings are wound directly into 
partially closed slots. 

The bearings which are located in the generator brackets 
are equipped with oil wells of large capacity. The leads 
are brought out to a terminal block on the side of the gen- 
erator and the terminals are protected by a cast iron cover 
which can be removed without disturbing the connections 
or conduit. A special fixture is provided for attaching the 
conduit. . 

The unit complete is 325 in. long, 14% in. wide, 1254 
in. high and weighs 250 Ib. 
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Welding Electrode Holder 


A new lightweight electrode holder for electric are 
welding has been placed on the market by the Gibb In- 
strument Company, Bay City, Michigan. The device is. 
made of aluminum with renewable copper jaws and a 
ventilated fibre handle. The thumb piece is also fibre. 
The manner in which the electrode is held in the holder 
is apparent from the illustration. 

The jaws of electrode holders are frequently burned by 


Welding Electrode Holder With Renewable Jaws and Special Cable 
‘Clamp 


an accidental slip or by the operator attempting to use 


up all of the electrode and the jaws of this holder are made 
renewable to provide for this contingency. The cable 
connection with the holder is made by the clamp between 
the handle and the small spiral spring. It is placed at this 
position rather than inside of the handle to obviate the 
possibility of a hot handle caused by a loose connection. 
The weight of the holder complete is 15 ounces. 
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Automatic Fork Truck 


One of the latest developments in the application of 
electric haulage units to interplant transportation is the 
fork truck now being manufactured by the Automatic 
Transportation Company, Buffalo, N. Y. This new type 
of truck has a number of advantages over previous lift 
trucks manufactured by this company. It can lift from 


Forks Can Be Pushed Under Material Without the Aid of Skids 


the floor barrels, boxes, bundles of metal sheets, plates, 
castings, etc., without the aid of skids. This eliminates a 
Dig investment in skid equipment and also conserves floor 
space. 


The principle of its operation is that the tapered steel 
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forks are designed to slide under the material to be car- 
ried, without any kind of assistance. Almost any type of 
material can be handled by this machine, the only require- 
ment being that the width and length of the forks ‘con- 
form to the width and length of the material to be handled 
and for this reason the forks are furnished in various 
sizes to suit the character of the work in the shop where 
the truck is to be used. 

The truck has a lifting capacity of between 3,000 lb. 
and 4,000 ib., depending on the nature of the material 
handled, and is built for various lifting heights. In any 
of the trucks, however, the loads can be started and stop- 
ped at any height. The truck is equipped with two mo- 
tors, one for propelling the truck and the other for 
elevating. Both motors draw power from the truck bat- 
tery. The lift is by means of a single oversize screw 
revolving in a large oversize bronze nut, which is provided 
with an oil magazine for lubricating the screw. The 
elevating mechanism is placed below the battery box to 
afford the best possible protection. The front wheels of 
the truck have 9-in. by 5-in. rubber tires, and are fitted 
with Timken bearings to give the greatest mobility with 
the least friction. This is an important factor to be con- 
sidered as the entire load is carried over the front wheels. 
This truck is designed to meet the many demands around 
a railroad shop for moving and placing heavy castings on 
machines and for carrying and lifting heavy or bulky 
material in store houses. 


Four Wheel Drive Lift Truck 


A lift truck that has all four wheels individually driven 
by a standard vehicle motor has been placed on the mar- 
ket by the Terminal Engineering Company, New York. 
As shown in the illustration, the truck is equipped with 
four wheels of the same diameter, instead of .the small 
diameter pilot or trailer wheels that are commonly used. 
It is claimed that the elimination of these small wheels 


Detail Construction of the Rear Wheel Unit 


permits greater freedom of action in traversing obstruc- 
tions, such as crossing cobbled streets and railroad cross- 
ings. It is also claimed that the absence of the pilot or 
trailer structure permits the truck to approach closer to 
a box car in order to lift material from the floor’ of the 
car through the doorway. This truck has also proved to 
be of value for stacking material in warehouses. 

The truck is built with varying heights of uprights to 
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suit different requirements. The table, as shown in the 
illustration, can drop to a surface height of 5 in. from 
the floor. It is 4 ft. long by 26 in. wide. Provision has 
been made for changing. the style of the table, which is 
easily accomplished by dropping out the old table and re- 
placing in the uprights some other type, such as the horn, 
double tang, or V-type table. The horn type table is in- 
tended ‘for handling coiled rod or reels, car wheels, etc. 
The double tang type, the top of which goes down to 
within 2 in. of the floor, is designed for handling such 
material as tin plate and for stacking. Other types of 
tables are available for any variety of work. The capacity 
on separable bodies for an evenly distributed load is as 
follows: 2,100 lb. on a 6-ft. platform; 2,300 Ib. on a 5-ft. 


Lift Truck Removing Boxes from the Door of a Storehouse 


platform; 2.600 lb. on a 4-ft. ‘Platform, and 3,000 lb. on a 
3-ft. platform. 

The hoist can raise a 3,000 Ib. load at a rate of 25 ft. 
per min. and it can elevate empty at a rate of 50 ft. per 
min. The hoisting unit is operated by an enclosed water- 
tight motor of the same type as those used in driving the 
truck. The reduction is through a worm and gear, the 
worm and shaft being integral. A solenoid is used to re- 
lease the brake on the motor shaft and an automatic brake 
is provided to prevent the load from being lowered too 
rapidly. 

It is claimed that this truck can operate effectively in 
snow and ice conditions, and needs no specially prepared 
runways. It is carried on four wheels that have 20-in. 
by 5-in. solid rubber tires 3 in. thick. All four wheels 
are individually driven, each being provided with a stand- 
ard vehicle motor, fully enclosed and weatherproof. 
There are three revolving members in the driving unit, 
consisting of motor shaft, integral reduction gear and 
pinion and the wheel itself. The entire unit is grease 
packed and requires practically no attention for long 
periods. The motor has ball bearings and in addition the 
reduction gear and the wheel rotate on roller bearings. 

Steering is accomplished by the rear wheels. This gives 
the shortest possible turning radius of 6 ft. 9 in. The 
rear wheels are equipped with full leaf springs and are 
provided with internal expanding type brakes, actuating 
inside the reduction gear member. The brakes are con- 
trolled by the operator’s foot. An odometer is ne chase 
en one wheel to record mileage. 

The battery is placed over the rear wheels in a special 
compartment. Its location with respect to the load allows 
it to act as a counterbalance, the front wheels serving as 
the fulcrum. It also provides a seat for the driver. 
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The Parkard Electric Company, Warren, Ohio, be- 
gan operations on March 1 in its new plant especially built 
for the manufacture of transformers. The old plant will 
be remodeled and given over entirely to the manufacture 
of Packard automotive cables. 


The Interstate Commerce Commission has granted 
the petition of the Illinois Central for a modification of its 
automatic train control order so as to permit an installation 
on the Illinois division, between Champaign, Ill., and 
Branch Junction, in lieu of the full passenger engine divi- 
sion prescribed in the order. 


Six hundred thousand tons of rock was recently dy- 
namited from a mountain near Lakeside, Utah, with one 
charge of 301,200 pounds of explosive. The rock will 
be used for ballast by the Southern Pacific. In placing 
the charge of explosive, 4,000 ft. of tunnels were drilled, 
the work requiring nearly six months. 

The New York Central Railroad has recently placed 


an order for a 2,000 kw. motor generator set to be in- 
stalled next summer in its automatic substation at 110th 


General News 
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street, New York. This substation which has been oper- 


ating about a year was installed for the purpose of in- 
creasing the voltage on the third rail during rush hours. 
When the new equipment has been added, it will be the 
largest remote control station of its kind in the United 
States. 


The Electric Controller & Mfg. Co., Cleveland, Ohio, 
has announced a number of changes in its organization. 
Claiborne Pirtle, formerly president of the company was 
elected chairman of the board of directors. H. F. Strat- 
' ton, who has been vice-president and chief engineer, was 
elected president. F. R. Fishback, who was sales man- 
ager, was elected vice-president and secretary. P. C. 
Clark, formerly secretary and treasurer, was elected vice- 
president and treasurer. R.G. Widdows, who has been 
manager of the New York office was appointed sales 
manager. D. C. Wright was appointed chief engineer. 
These men have been with the company for fourteen years 
or longer. 


Radio was used by the Chicago & North Western in 
communicating with trains in northern Wisconsin recently, 
when a heavy snow storm cut off all wire communication. 
In several instances, reports from trains which were stalled 
in snow drifts were broadcast by local stations and relayed 
by wire to North Western officers by Chicago receiving 
stations. Messages for these trains from Chicago head- 
quarters were then sent out by the Chicago radio stations. 
Radio reports were received from a Minneapolis, St. Paul 
& Sault Ste. Marie train at Waupaca, Wis., and from 
North Western trains at Reedsville, Waukesha, Sheboy- 
gan, Green Bay and Manitowoc. 


Effective March 1. R. M. Kincaid, who has been 
works manager since August, 1920, for the U. S. Light 
& Heat Corporation, Niagara Falls, N. Y., manufacturers 
of USL storage batteries, arc welders and train lighting 


98 


section 


equipments, has resigned to accept a position with the 
Garford Motor Truck Company of Lima, Ohio. Mr Kin- 
caid has served the company faithfully and well for ap- 
proximately four years, and is leaving with the best wishes 
of the directors and officers of the company and his asso- 
ciates. J. K. Gould will carry that part of Mr. Kincaid’s 
work which had to do with the manufacture of storage 
batteries, his title being superintendent battery division. 
Otto Van Goeben will carry that part of Mr. Kincaid’s 
work which had to do with the device and arc welder end 
of the business, his title being, superintendent device 
division, 


Electrification Postponed in Japan 


The Government Railways of Japan have been com- 
pelled by the earthquake of September to postpone the 
electrification of the Tokyo-Kobe trunk line and are stor- 
ing away 30 electric locomotives from tne United States 
and Europe which they have recently assembled at their 
shops at Oiand Omiya. Officers in the Electricity Bureau 
of the Department of Railways say that the electrification 
of the trunk line has been postponed but that it does not 
mean indefinite suspension. Work will be started next 
year, the date of completion only having been deferred one 
year, 
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Atlantic City Exhibit 


A great number of applications for exhibit space at the 
Railway Supply Manufacturers’ Association exhibit in 
Atlantic City during the meetings of the Mechanical Divi- 
sion, June 11-18, and the Purchases and Stores Division, 
June 16-18, have been received. The number of appli- 
cations filed up to this time is about 50 in excess of the 
number of applications filed at a corresponding date in 
1922, Applications have been received from 245 exhibit- 
ors, representing 82,925 sq. ft., out of a total of 100,234 
sq. ft. available. Applications for exhibit space or in-| 
formation about the exhibit may be obtained from John 
D. Conway, secretary-treasurer, Railway Supply Manu- 
facturers’ Association, 1841 Oliver building, Pittsburgh, 
Pa, 


Opening of C. N. R. Radio Broadcasting Station 


Sir Henry Thornton, president of the Canadian Na- 
tional, spoke in Ottawa on February 27 to a large number 
of the people of Canada through the large radio broad- 
casting station just installed in this city by the C. N. R. 
“This year,” said Sir Henry, in inaugurating the radio 
service, “I want $30,000,000 from the Canadian National 
Railways, and I believe if we all roll up our sleeves. and 
put our backs into the work we shall get it. The returns: 
for January are just in. We have net earnings of prac- 
tically $500,000, as compared with a’ deficit last year of. 
over $500,000. True, net earnings of half a million a 
month do not represent a very large sum, but there is this 
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significant feature about it, last month was the first Janu- 
ary for a good many years that we showed any net at all.” 

“Our chief objectives,” said Sir Henry in conclusion, 
“must be a constant and alert effort for the improvement 
of our service, eternal vigilance in securing traffic, a high 
degree of courtesy to the public from whom we derive 
our revenue, and loyalty and fidelity to the company and 
to the Dominion.” 


Super-Safety Switch Company Builds New Plant in 
Chicago 


The inventors and manufacturers of the Super-Safety 
switch, which was placed on the market in the smaller 
sizes in 1922 have recently organized an incorporated 
company, constructed a factory and installed machinery 
for making dies and assembling the switches. The new 
organization is known as the Super Safety Electric Com- 
pany of Chicago and the new plant is located on 104th 
‘street near Washington Heights station on the Rock 
Island Railroad. 

The construction of the switch is such that the line 
fuses are a part of the switch and when the switch is in 
the “ON” position an insulated dead front is presented, 
while in the “OFF” position the fuses and contacts are 
lifted out of connection with any live part thus in either 
position security against personal contact with live mem- 
bers is obtained. The manufacturers are now proceeding 
with the construction of dies to be used in manufacturing 
a full line of switches for industrial and railroad shop 
uses. The 440-volt switch as required extensively by the 
railroads is to be placed on the market in the near future. 


New York Central Train Control Contracts Go to 
Three Companies 


The New York Central Lines, on March 5, an- 
‘nounced that contracts had been let for the ma- 
terials for automatic train control apparatus on the five 
roads named in the Interstate Commerce Commission’s 
first order, the work of installation to be done in all cases 
by the railroad companies. The roads involved are: (CL) 
the Boston & Albany; (2) the Michigan Central; (3) 
the Cleveland, Cincinnati, Chicago & St. Louis; (4) the 
Pittsburgh & Lake Erie; (5) the New York Central. 
The contracts have been let for roads 1, 2 and 3 to the 
General Railway Signal Company; No. 4, the Union 
Switch & Signal Company; No. 5, the Sprague Safety 
Control & Signal Corporation. Each of the contractors 
is to begin work as soon as possible. 

The sections of railroad covered are (1) Springfield, 
Mass., to Albany, N. Y.; (2) Detroit, Mich., to Jackson ; 
(3) Indianapolis, Ind., to Mattoon, Il.; (4) Pittsburgh, 
Pa., to Youngstown, Ohio; (5) Albany, N. Y., to Syra- 
cuse. 


Proposed Electrification of C. N. R. Line 


Another experiment in electrification is soon to be made 
by the Canadian National Railways in Ontario. It is 
planned to discard the steam service on the 30 miles of 
the former Canadian Northern line between Cobourg and 
Orono, the latter about 45 miles east of Toronto. When 
the Canadian Northern was taken over and consolidated 
with the Government system the former running from 
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Toronto eastward closely paralleled the Grand Trunk and 
the Canadian Pacific and constituted a needless triplica- 
tion of service. It is proposed to abandon entirely the 45 
miles between Orono and Toronto and place electric cars 
on the 30 miles between that station and Cobourg. There 
will be a two-hour passenger service, and the rich farm- 


ing and fruit community will be given an adequate freight 
service. 


Roads to Protest Train Control Order 

Following a conference in New York on February 15, 
a committee of six presidents was appointed to go before 
the Interstate Commerce Commission and show the un- 
reasonableness of the recent order calling for the installa- 
tion of automatic control apparatus on 94 railroads within 
two years. The committee consists of Samuel Rea, presi- 
dent of the Pennsylvania, and W. J. Harahan, president 
of the Chesapeake & Ohio, as representatives of the East- 
ern roads; Ralph Budd, president of the Great Northern 
and L. W. Baldwin, president of the Missouri Pacific, as 
representatives of the Western roads, and W. L. Mapo- 
ther, president of the Louisville & Nashville, and N. D. 
Maher, president of the Norfolk & Western, as the rep- 
resentatives of the Southern district. The committee 
has full power to prepare its own case. It will ask the 
Interstate Commerce Commission for a conference. 


United States Civil Service Examination 


The United States Civil Service Commission announces 
the following open competitive examination for the posi- 
tion of electrician. 

Receipt of applications will close April 1. The exam- 
ination is to fill vacancies in the Departmental Service, 
at entrance salaries ranging from $1,000 to $1,200 a year, 
plus the increase of $20 a month granted by Congress, 
and vacancies in positions requiring similar qualifications. 

The duties of this position require a knowledge of 
materials, operation, and especially maintenance and re- 
pair of electrical apparatus generally used as equipment of 
public buildings, including generators, switchboards, dis- 
tribution of wiring motors, etc. 

Competitors will not be required to report for examina- 
tion at any place, but will be rated on their physical abil- 
ity, and training and experience. 

Full information and application blanks may be ob- 
tained from the United States Civil Service Commission, 
Washington, D. C., or the secretary of the board of U, S. 
civil service examiners at the post office or custom house 
in any city. 


Privately Owned Railways Contemplated in Japan 


In view -of the heavy burden on the national treasury 
and its inability to put out capital liberally for the ex- 
tension of the state railways the Department of Railways 
of Japan, which has been rumored for some time past to 
have departed from its traditional policy of nationaliza- 
tion, is giving charters to private capitalists and enter- 
prisers for the construction of provincial lines. Recently 
Ichiji Yamanouchi, Minister of Railways, delivered a 
speech before a gathering of prefectural governors in re- 
gard to his construction policy. He said that the Govern- 
ment had decided to encourage private capital to invest in 
railways. Every help will be given to people who will build 
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important provincial lines, not only in the way of easy 
grant of charters, but in the way of subsidies. If the 
Government policy is actually carried out railways in 
Japan will again be favorite enterprises. 


Personals 


E. L. Lord, sales engineer of the San Francisco, Cal., 
branch of the Electric Storage Battery Company, Philadel- 
phia, Pa., has been assigned to handle the railway sales 
for) uthath ollicess c 
will also supervise 
the railway business 
for the Pacific dis- 
trict, which comprises 
six’ of >the @Pacilic 
Coast states and part 
of Montana. Mr. 
Lord was born in Ar- 
cata, “Cale onyeMarchi 
4, 1884, and was 
graduated from the 
department of elec- 
trical engineering of 
the University of Cal- 
ifornia in 1907. For 
three years he was 
engaged principally 
in power house and 
sub-station construction work. In May, 1910, he entered 
the employ of the Electric Storage Battery Company as 
assistant foreman and later served as foreman in its con- 
struction department. In the fall of 1912 he went to Los 
Angeles in connection with some special work and later 
became resident inspector in that city. In 1915 he re- 
turned to San Francisco as superintendent of the Exide 
depot, and later entered the operating department work 
as engineer of the San Francisco branch. In 1917, Mr. 
Lord began handling general sales in addition to his op- 
erating department duties. He will hereafter devote his 
time to the promotion of the company’s railway ‘business 
in the Pacific Coast territory with headquarters at San 
Francisco. 


E. L. Lord 


W. F. Frentel, foreman electrician on the Chesapeake 
& Ohio Ry. at Huntingdon, W. Va., was made supervisor 
of train lighting with headquarters at the same place. 
The position of supervisor of train lighting is a new one, 
the work having previously been handled by the chief 
electrician, which position has been discontinued. 


J. W. Gibson, foreman electrician of the same road 
with headquarters at Newport News, Va., succeeds to the 
duties formerly performed by Mr. Frentel. There will 
be no change of title in Mr. Gibson’s position but his head- 
quarters will be at Huntingdon, W. Va. 


Geo. L. Bebout, also foreman electrician on the 
C. & O. was transferred from Stevens, Ky., to Newport 
News, Va., with same title and duties. Mr. Bebout suc- 
ceeds Mr. Gibson in a general change of foremen. 


W. J. Connolly, formerly chief electrician on the 
C. & O., with headquarters at Covington, Ky., has been 
transferred to Stevens, Ky., with the title of foreman 
electrician, to succeed Mr. Bebout, the title of chief elec- 
trician having been discontinued. 
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Trade Publications 


Kardon Products Company, 101 Varick St., New 
York, has just issued its new catalogue and guide book 
which features the more prominent radio wiring diagrams. 
A copy of the book may be had free upon application to 
the manufacturers. 


The Griscom Russel Company, New York, has just 
issued its bulletin No. 1216, illustrating and describing 
the U-Fin cooler which it manufactures. The U-Fin air 
cooler is designed to be used for cooling air from genera- 
tor windings by the use of turbine condensity. 


The Martindale Electric Company, 11,727 Detroit 
Avenue, Cleveland, Ohio, has recently published a four- 
page, illustrated folder entitled, “Imperial Commutator 
Stones.” The folder shows a number of new style 
handles and additional standard sizes and also gives a 
description of the Imperial grinding tool. 


The Roller-Snith Company, New York, has recently 
issued its bulletin No. 210, illustrating and describing all 
of the direct current portable instruments except the small 
sizes which are illustrated in bulletin No. 110, Shunts, 
multipliers and leads for battery testing are also included 
as well as the price list of the instruments and accessories. 


The Special Librartes Association of the United States, 
through a committee, is making a study of trade cata- 
logs, and information is desired as to what firms keep 
an historical collection of trade catalogs. Information is 
desired by Lewis A. Armistead, chairman of the com- 
mittee, Boston Elevated Railway, 31 St. James Avenue, 
Boston, Mass. ; 


The Westinghouse Electric & Manufacturing Com- 
pany has recently issued a 24-page, two-color, well 
illustrated booklet Circular 1664, entitled “Indicating In- 
struments for Direct and Alternating Currents.” The 
introductory chapter includes a brief and interesting re- 
sume of the development of electricity with special ref- 
erence to the development of alternating current and the 
earlier alternating-current instruments. One chapter is 
devoted to questions of standardization and sizes, insula- 
tion, compactness, readability, sturdiness, accessibility, 
simplicity, damping, accuracy and calibration. Another 
chapter offers a description in detail of the parts making 
the completed instrument. The last chapter is devoted to 
instrument applications. 


A new concisely arranged service chart covering belt 
joining has recently been issued by the Crescent Belt Fas- 
tener Company. This chart is in card form, size 3% by 
9 inches and covers completely and specifically the means 
and methods to insure best results under all conditions of 
work. The indexing is by columns and covers all dimen- 
sions of belting from 34 inch to 18 inches and larger in 
width. The specifications given cover leather belting in 
light, medium and regular; single, double and _ triple 
weights; and all kinds of fabric belting, rubber, canvas, 


. balata, hair, etc., by plies. On the back of the card prices 


are given. This card is punched so it can be hung where 
convenient for reference, and in many of the larger com- 
panies these cards are placed at different points about the 
plants for ready reference by the men. 

Copies can be had by requesting Form N. Y. 298 
when writing to the Crescent Belt Fastener Company, 
247 Park avenue, New York. 
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In another editorial in this issue entitled, “Welding Cast 


Iron,” the importance of adequate supervision is pointed 
out. Of equally great importance is 

Training the training of operators. Unless a 
Arc man is a skilled operator he can 
Welders scarcely be expected to be an able 


welding supervisor. An extensive 
study of this subject has been made by the American 
Welding Society, and the results of the study were 
published in the Journal of that society for February. 
Qualifications of welders are defined and fundamentals 
in arc welding are explained. A course of training for 
welders is outlined and work is suggested for different 
grades or levels of welders. For each grade, types of 
welding work are suggested and means are shown where- 
by the instructor can check the skill and knowledge of the 
welder. 

The information included is not intended for use as a 
text-book for the student, since it does not undertake to 
furnish subject matter on electric arc welding, but it 
does point out the nature of the training required and the 
manner in which this training can be put into practice. 
There is a constant need for the training of operators in 
railroad shops, and for this reason the course outlined can 
probably be used to advantage by many of them. 


The study of alternating current theory is generally 
considered difficult, and with good reason, for many of 
the electrical phenomena which occur 


“Alternating in circuits carrying alternating cur- 
Current” rent are far from easy to fanderstand. 
Simplified Numerous attempts have been made 


in many different books and periodi- 
cals to explain the interesting conditions which arise in 
alternating current conductors and apparatus. Some of 
the methods used have been very ingenious and have 
helped materially in the understanding of this more or 
less complicated subject. It is believed that many of the 
readers of the Railway Electrical Engineer will be glad 
to learn that a series of articles Gene with the rie 
mentary theory of alternating current has been planned 
for their special benefit, the first article appearing in this 
issue. These articles have been prepared by K. C. Gra- 
ham who, it will be recalled, was the author of a series 
of articles on direct current published some time ago in 
the Railway Electrical Engineer under the title of “Basic 
Principles for the Electrical Workman.” It is Mr. 


Graham’s aim to make the present series as simple as it 


is possible to make it and to carry the reader far enough 
into the subject that he can continue with the more com- 


plex phases if he so desires. Mr, Graham’s style is clear 
and simple, as are his diagrams, and it is believed that 
this new series will prove beneficial to those of our read- 
ers who are interested in learning some of the whys and 
wherefores of alternating current theory. 


Electrical men will be interested in the news that the 
Baltimore & Ohio is going to begin work on the elec- 

trification of its lines on Staten 
Baltimore & Ohio Island, but somehow the project does 

Electrifies on not arouse the same enthusiasm that 

Staten Island the Virginian electrification an- 

nouncement did a year ago. 

The plans of the Baltimore & Ohio are so obviously 
adapted to Staten Island and to no other portion of its 
lines that it seems almost as if it were an announcement 
of the continuation of the New York or Brooklyn sub- 
way system. The voltage plan for the new work is 600 
volts d. c. and the cars are to be of a type that will be 
interchangeable with those of the Brooklyn-Manhattan 
Transit Lines. While there is no existing tunnel be- 
tween Staten Island and New York or Brooklyn, it may 
be regarded as peculiarly significant that the type of 
cars chosen for this project should be suitable for opera- 
tion on the lines of the Metropolitan subways. This 
applies only to the passenger service; no provision has 
been made so far for the freight yards which the com- 
pany maintains in this territory. 


Under the present day conditions of railroad operation, 
it is apparent that the big maintenance problem of train 
control is going to fall heaviest on 
the man who is responsible for the 
equipment located on the locomotive. 
Although most of the development of 
train ono! has taken place as an 
adjunct to the signal department, it is clearly obvious that 
the subsequent maintenance of that part of the apparatus 
which becomes so important a feature in connection with 
the air brake equipment will naturally be taken care of 
by the man who looks after the integrity of the other 
electrical equipment on the locomotive. 

In investigating the matter of train control, the motive 
power representative must keep in mind a number of 
things. He must visualize the possibilities of serious 
delays in turning power both in connection with the 
original installation of the apparatus and of its main- 
tenance. His study will probably show him that it will 
be desirable to install a system with the fewest parts 


Train Control 
on the 
Locomotive 
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necessary to accomplish the purpose of train control and 
that these parts should be as rugged and simple in design 
as possible. He should see that the apparatus is designed 
to work properly in connection with any type of air 
brake equipment that may be used on his road, and that 
it does not deprive the engineman from assuming com- 
plete control of the air brake system in emergencies. 

The maintenance of the apparatus will require suitable 
repair facilities located in appropriate quarters, and a 
force of skilled repairmen. If batteries are used, facili- 
ties must be provided for repairing them and charging 
them. The extent to which these facilities must be pro- 
vided will depend largely upon the system of train con- 
trol adopted, but with any system much of its success 
will depend upon thorough preparation for keeping the 
apparatus in good working condition. 

There are other departments interested in train con- 
trol problems besides the signal and mechanical, but it is 
doubtful if any will be called upon to shoulder greater 
responsibility for successful operation than will be the 
man whose duty it is to look after the proper function- 
ing of the vital apparatus on the locomotive. 


The Detroit, Toledo & Ironton now has electric locomo- 
tives under construction which will receive alternating 
current from the trolley and deliver 


A. C.-D:C, tractive effort to the rail through 
Electric direct current motors, according to 
Locomotive the March 15 issue of the D. T. & I. 


Railroad News. ‘The article in the 
News describes a test of the locomotive’s electrical equip- 
ment which was conducted recently by the Westinghouse 
Electric & Manufacturing Company at East Pittsburgh, 
Pa: 

The apparatus used for the test consisted of a New 
York, New Haven & Hartford locomotive designed to 
operate on 600-volt direct current power and a flat car 
coupled to the locomotive on which the apparatus for the 
D. T. & I. locomotive was mounted. The apparatus con- 
sists essentially of a 22,000/1200-volt transformer and a 
- motor-generator set made up of a 1200-volt synchronous 
a. c. motor and a 600-volt d. c. generator. Power is thus 
taken from the trolley at 22,000 volts and 25-cycles and 
delivered to the motors as 600-volt d. c. power. This ar- 
rangement of course permits of field control, 7.e., supply- 
ing current at any voltage up to 600 to the motors by 
simply varying the field current of the generator. During 
the test the pantagraphs on the locomotive were used to 
collect the power from the trolley but were not connected 
directly to the apparatus in the locomotive. Instead the 
power was carried from the pantagraphs to the apparatus 
on the flat car and the power after being converted to 
600 volts d. c. was passed back to the motors on the loco- 
motive. The simple control apparatus necessary was 
mounted on the’ flat car. 

Locomotives of this kind have been considered by en- 
gineers for a long time but until now no one has had the 
courage to build one for regular railroad service. There 
is no apparatus for the locomotive that has not been 
thoroughly tried out on other locomotives or as stationary 
equipment, but as yet no such large piece of rotating 
machinery as the motor-generator set has been placed on 

a locomotive. The set is about 15 ft. long by 6™% ft. 
ieee and weighs nearly 32 tons. The rotor runs 
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750 r. p.m. The effect of such a machine on a locomo- 
tive has not as yet been determined, but it is not so much 
larger than others that have been used previously as to 
make working out new difficulties appear impossible. 

The advantages of such a locomotive are at once evi- 
dent to the electrical engineer; a high voltage trolley is 
used which represents a saving in copper; direct current 
motors are used which have ideal. characteristics for trac- 
tion purpose with the added advantage in this case of 
field control which eliminates large complicated switches ; 
and as the motor of the motor-generator set is a syn- 
chronous motor, the power factor of the locomotive can 
be kept up and line loss in the trolley reduced to mini- 
mum. ‘These are marked advantages and if the locomo- 
tive proves successful, it will represent an important step 
forward in electric locomotive building. 


Broken iron castings can be repaired with the gas torch 
using an iron or a Tobin bronze or some special alloy 
welding rod. They can also be re- 


Welding paired a means of the electric arc 
Cast and an iron electrode. The best way — 
Iron to do the work is a mooted question, 


and the welder has to decide which 
one of the methods he is going to use. 

Strictly speaking, the only way to weld cast iron is to 
preheat the casting to almost a red heat and weld with 
the gas torch and an iron welding rod. A good and 
dependable job can be done in this way without resort- 
ing to any of the tricks of the trade. Unfortunately, pre- 
heating usually necessitates removing the casting from 
the machine of which it forms a part, and preheating also 
usually causes a certain amount of warping of the casting 
so that machining is frequently necessary after the weld- 
ing job is complete. 

‘Repairing castings with the torch and a bronze or alloy 
rod is favored by many because the job can be done | 
quickly, and the only preheating required is just enough 
to take the chill off the casting. When the work is done 
this way the casting is not warped and will not require 
machining afterward. Properly this should be consid- 
ered brazing rather than welding, but as no flux is used © 
many insist that it is a welding operation. The important 
thing is the result, and it may be said that the results are 
good. The repaired casting seems to be equally as strong 
as a new one and apparently will last indefinitely and not 
break down after being subjected to strain and vibration 
for long periods of time. The cost of doing the work in 
this fashion is probably the factor which limits its wider 
use. It was pointed out recently that although preheat- 
ing was not necessary and less gas is used, the cost of 


- doing the work with a bronze rod was greater than when 


the work was done with an iron rod teenies of the ri 
greater cost of the bronze. 

The advantage of doing the work with the electric are 
is that the cost of power is less than the cost of gas, and 
the work can be done “in place,” without removing the 
casting, and without any preheating. Using the arc, 
however, necessitates that the broken edges of the casting’ 
be drilled and tapped and lined with steel studs. Those 
who favor gas disparage this kind of work and call it 
“patch welding.” It may- be said, however, that if all 
such welds which have been made were suddenly to break 
down, the railroads in this country would be badly crippled 
for lack of motive power. 


Lf)! 


Reclaiming Damaged Locomotive Headlight Sets’ 


Baltimore and Ohio Has Unusually Complete and Effective re Aye 
Facilities for Turbo-Generator Repair Work | 


Part II 


#F 


HE methods used in the Cumberland shops of the 
Baltimore & Ohio for repairing governor valves 
are unique and the valves for all the sets on the 

railroad are repaired there. 
A governor valve is usually repaired because the edges 
of the valve plunger and of the valve cage that throttle 


a 


Fig. 1—At the Left Is a Floating Reamer and a Two-Part Chuck 
for Holding Valve Cages with a Cage in Place—At the Right Is 
a Valve Cage and the Two Parts of One of the Chucks 


the steam are steam cut; worn away by the action of the 
steam. 

A special two-part chuck shown in Fig. 1 is used to hold 
the valve cage while it is undergoing repair. The two 
parts of the chuck are shown at the right behind the valve 
cage. The inside of the longer part of the chuck is bored 
out to fit the valve cage and after the valve cage is placed 


Fig. 2—Method of Upsetting Steam Cut Valves 


in the chuck, the hexagonal cap is screwed down over the 
outside of the longer part of the chuck so that the valve 
cage is held firmly as shown at the left behind the reamer. 
The chuck is tapered to fit the live center of the lathe 
spindle. 

After fitting the valve cage and chuck into the live center 
of the lathe, a 11/16 in. drill is put in place of the dead 


center of the tail stock of the lathe, and the valve cage 15 
drilled out to a depth of 2 in. A cylindrical brass bushing 
is fitted into the hole made by the drill. The outside 
diameter of the bushing is such that it makes a driving 
fit in the valve cage. 

To provide a proper fit for the valve in the bushing, the 
reamer shown at the left in Fig. 1 is used. The valve cage 
with the bushing in place is placed in the lathe chuck and 
the reamer fitted in place of the dead center of the lathe 
tail stock. It is important that the reamer be what is 


known as a floating reamer ; that.is that while the reamer 
will not turn in the tail stock it is free to swing laterally 
or vertically through a few degrees as if it were connected 
to the tail stock by a universal joint. 

After the bushing is applied to the valve cage and 


Fig. 3—A Special Lathe Face Plate Is Used for Machining Nozzles 


reamed, 14 in. holes are drilled into the side of the bushing 
through the ports in the valve cage. These round holes 
then become valve ports. As the valve is made by the 
manufacturers, the steam is shut off by pushing the valve 
into a hollow cylinder so that as the valve is closing, the 
steam is throttled in much the same way as it would be by 
a poppet valve. With the bushing applied, the action of 
the valve is that of an ordinary piston valve. After the 
ports’ are drilled, the bushing is again reamed by hand to 
remove the burrs caused by drilling. 

There are two methods used for repairing steam cut 
valves. If the damage is slight, the steam cut edge is spun 
or upset to its original diameter by the process shown in 
Fig. 2. The valve is held in a special split chuck which 
in turn is held in the live center of the lathe spindle. The 
tool held in the tool post consists of a rectangular piece 
of steel with a ball bearing mounted at the end. As the 
valve is rotated, the ball bearing is pressed against the 
valve just under the edge which throttles the steam and 
the Monel metal of which the valve is made flowed or 
spun out so that the diameter of the valve at the edge is 
the same as it was originally. In case the diameter is in- 
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creased too much, the valve is turned down to the correct 
size in the lathe. 

If the valve is too badly steam cut to be repaired by the 
above method, the throttling edge is turned down and is 
cut back to a point where the diameter of the valve has 
not been reduced by steam cutting. When the repair is 
accomplished by this means, the opposite end of the valve 
must be cut off just as much as the throttling edge is cut 
off so that the maintainers can set the valve by adjusting it 
to be flush with the top of the valve cage. Valves repaired 
in this fashion give highly satisfactory service and it is 
claimed by the repair men that they will provide closer 
regulation of speed and voltage than is possible with the 


Fig. 4—The Face Plate Shown in Fig. 3 Is Also Used for Turning 
Nozzle Seats Which Have Been Worn and Built Up with Bronze 


original valves. A turbine case without a cover, mounted 
on the assembly bench and connected to the air line is 
used for testing repair valves. This is shown at the left 
in Fig. 13. The purpose of this test is to determine 
whether or not the valve will close effectively. 


Nozzles 


If the guide passage plates and nozzles are steam cut or 
otherwise damaged, the pin which holds the nozzle is re- 


Fig. 5—Jig Used to Hold Turbine Case for Boring Valve Chambers 


moved. The plug back of the nozzle is then taken out, 
‘ the nozzle driven forward the required amount and again 
drilled and pinned. The guide passage plate, if worn, is 
built up with bronze and the nozzles are then machined 
in wholesale quantities. Eight nozzles at a time are fast- 
ened to the edge of a special lathe face plate by means of 
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a circle of cap screws near the outside of the plate and are 
turned down to the proper thickness and curvature. - This 
operation is shown in Fig. 3. 


Turbine Cases 


Turbine cases are cleaned in the lye vat and are in- 
spected for holes, broken feet, etc., and repaired with a 


Fig. 6—Turbine Case in Place on Jig Shown in Fig. 5 


gas welding torch. A Tobin bronze or an iron welding 
rod is used, depending upon whether the repaired part 
has to be machined or not. If necessary, the nozzle seats — 
are built up with bronze after which the turbine casing is 
mounted on the same face plate that is used for shaping 
nozzles and turned down. This operation is shown in 
Fig. 4. 

A method of repairing valve chambers which has not 


Fig. 7—Jig Used for Boring Generator 


Bearing Housing 


been used extensively as yet has just been developed. The 
valve chamber is sometimes cut by steam getting out 
around the outside of the valve cage. A special jig, 
mounted on the lathe face plate is used for this job. The 
jig as mounted on the lathe is shown in Fig. 5 and the 
jig with a turbine casing in place is shown in Fig. 6. The 
tapered plug shown in place of the dead center is pushed 
into the valve chamber and it holds the turbine casing in 
alignment while it is being secured to the jig. Two 
weights, shown best in Fig. 6, are mounted on the lathe 
face plate to counter-balance the off-center weight of the 
turbine casing. 

The first operation consists of boring out the valve 
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chamber and fitting it with a brass valve chamber bushing 
B, Fig. 5. This bushing fits snugly into the bored-out 
valve chamber and is held in place by the threaded bushing 
C, Fig. 5. The inside thread of this bushing fits the thread 
of the valve cap and the outside thread fits a corresponding 
thread cut in the enlarged valve chamber. The valve cap 
is used to screw the thread bushing into place and when 
it is down tight, a small drill is run down through the 
bushing and valve cage threads. A dowel pin is driven 
into this hole which secures the two bushings. and allows 
the valve cap to be removed and reapplied when necessary. 
The valve cage A, Fig. 5, of course, fits the inside of the 
valve chamber bushing B. 
When it is necessary, the bearing housing in the turbine 
case cover is bored out and fitted with a cylindrical steel 
bushing. The bushing is machined for a driving fit in the 


Bored Out— 


Fig. 8~Generator Frame With Bearing Housing 
Parts of Bronze Bearing Bushing and Bearing Shown in the Fore- 
ground 


housing and after fitting in place is bored and reamed for 
the proper fit of the ball bearing. 


Generator Frames 


Broken generator frames are welded, hinge lugs and 
latch lugs, frequently broken, are welded on again and 
cracked castings are welded. If the condition of the 
generator bearing housing requires it, the housing is bored 
out to a diameter of 2-11/16 in. and fitted with a three 
part bronze bushing. The jig used for boring applied 
to a lathe with a generator frame in place is shown in Fig. 
7. A generator frame, with the bearing housing bored 
out, is shown in Fig. 8. A bearing and a bushing are 
shown in the foreground. The bushing proper shown in 

- the center fits snugly into the 2-11/16 in. hole in the 
generator frame and is secured by the lock ring shown at 
the left which screws over the outer diameter of the bush- 
ing inside the generator frame. The bearing is then 
slipped down into the bushing and held in place by the 
lock ring shown at the right which screws down inside 
of the bushing against the outer race of this bearing. The 
brass washer and felt washer shown in front are placed 
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under the bearing in the bushing and prevent oil from the 
bearing working into the generator windings. 

This method of securing the bearing precludes any 
possibility of creeping of the outer bearing race but the 
repair men claim, in this case at least, this does not have 
any detrimental effect upon the bearing. 


Shafts 


Shafts are most frequently damaged by being worn at 
When the part of the 


the bearing fits or by being bent. 


Fig. 9—A Damaged Shaft, a Welded Shaft, a Finished Shaft, a 
Chuck for Holding One End of a Shaft for Turning and a Miller 
for Cutting Key Seats 


shaft inside the bearings is worn, the first repair operation 
consists of turning off the worn surface after which the 
turned down portion is built up with electric welding. 
The reason for turning the worn section first is that it is 
practically impossible to weld to the hard glazed surface 
of the worn shaft. 

The building-up of the shaft by welding invariably 
warps the shaft to a certain extent and the shaft 1s 
straightened with a hammer and trued in a lathe. The 
next operation consists of turning the shaft down to size. 

A damaged shaft, a welded shaft and a completely re- 


Fig. 10—A Shaft in the Lathe Ready for Turning; Note the Chuck 
and the Steady Rest 


paired shaft are shown in Fig. 9. Lying on the shafts at 
the left is shown a chuck. or draw collar used to hold tae 
shafts for turning. It is tapered to fit the live center of 
the lathe and the outer or tubular end is split by two saw 
cuts and has a taper thread on the outside. The larger 
end of the shaft is placed in the chuck and with a slight 
turn of the nut on the chuck tightens it on the shait. The 
other end of the shaft is held by the lathe dead center. 
The operation of turning down a shaft 1s shown in Fig. 
10. The steady rest prevents the tool from springing the 
shaft out of line while it is being turned. 
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A. lathe is alsc used for cutting key seats in the shafts. 
The milling cutter shown at the right in Fig. 9 is chucked 
and centered in the lathe and a vise is attached to the tool 
post carriage. The end of the shaft is gripped in the vise 
and then the shaft is pressed against the milling cutter 
by raising the free end of the shaft. The operation is 
shown in Fig 11. The teeth of the cutter are of such a 
length that when the key seat is cut to the depth of the 
tooth it has the proper depth. 


Governor Springs 


Governor springs which have been distorted are re- 
paired in the blacksmith shop. The springs are heated and 


Fig. 11—Method Used for Cutting Key Seats 


the coils closed after which the spring is retempered. The 
spring tempering job is one which requires considerable 
skill and knowledge of spring steel and is one which does 
not lend itself readily to description. 

The spring is screwed into the governor sleeve and yoke 
and adjusted by means of the apparatus shown in Fig. 12. 
One of the springs is shown on a piece of steel shafting 
in the foreground. This piece of shafting has a 3-in. 


Fig. 12—Devices for Adjusting Governor Springs 


hole drilled off center in one end and another 3-in. hole 
drilled in the side and connecting with the first hole. The 
hole in the end is threaded and fitted with a cap screw. 
The hole in the side is fitted with a piece of hardened steel 
with a chisel point. The inner end of the hardened steel 
piece is also beveled so that turning down the cap screw 
will cause the sharpened chisel point to protrude farther 
from the side of the shafting. The spring is slipped over 
the shaft, the point is made to grip the spring and the 
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spring is held in this manner while it is screwed onto its 
seat. 

After the spring is applied, it is placed in the testing 
device also shown in Fig. 12. The lever and weight cause 
a tension by gage to be applied to the spring which is just 
equal to the tension produced by the governor weights 
under normal governor action. It is necessary that the 
spring have a certain length under this condition and this 
length is measured by the gage attached to the base of the 
testing device. If the lower end of the governor sleeve is 
not depressed exactly to this gage, the spring is bakes 
off or turned down the required amount. 

When the turbine is assembled, the two adjusting 
screws which hold the tension on the governor spring 
is turned up until 7 threads protrude through the lugs on 
the governor yoke. 


Assembling and Testing 


The assembling and testing bench is shown in Fig. 13. 
It is a two-sided affair with a rack or row of bins for small 
parts down the center anda bench on either side, so that 
four men can work at it at once. Air and electrical con- 
nections are provided each workman for testing. Lamps 
in series with the electrical testing circuits prevent damage 


Fig. 13—The Assembling and Testing Bench 


from accidental short circuits. ‘To facilitate assembly, the 
sets are mounted on small turntables fixed to the bench so 
that the set can be rotated easily to any desired position. 
After the set is assembled, it is run with air and the gov- 
ernor is set to obtain proper voltage at the generator ter- 
minals. The machine is then given a coat of paint and 
sent out. 

Complete repairs, except the rewinding of armatures 
are made at Cumberland. The armature winding is done 
at Bailey Station, Baltimore, Md., the general electrical 
repair shop for the eastern lines. The Cumberland repair 
shop is a room on one of the balconies of the back shop, 
60 feet long and 28 feet wide. It is somewhat smaller 
than these dimensions would indicate as it is not rect- 
angular. It is equipped with two lathes, one drili press, 
one small electric bench drill and a welding booth equipped 
for both gas and electric welding. Aside from the regular 
work on headlight sets, minor repairs to shop motors 
are also made in this shop, the work being done under the 
supervision of H. E. Childs, electrical foreman, with the 
aid of a suitable force of electricians and machinists. 


_ and the Mogyana Railway from Campinas. 


Electric Operation of Paulista Railway in Brazil 


Electrification Shows Large Savings on Road Which Must 
Use Wood or Imported Coal for Fuel 


By Guy Bellows 


Railway Engineering Department, General Electric Company 


N the early part of 1920 the Paulista Railway, Brazil, 
decided to electrify that section of its lines between 
Jundiahy and Campinas, a distance of about 28 miles. 

The section of the lines selected is double track and to a 
certain measure is the throat of the traffic from the interior 
of Brazil. While the Paulista Railway does not actually 
run into the city of Sao Paulo, the connecting link being 
the Sao Paulo Railway (double track), this section of 
Paulista Railway handles all the traffic from its feeders 


A Train Load of Coffee and Cattle 


The greatest 
point in favor of adopting electric traction was the high 
cost of fuel. 

Both coal and wood are used. Coal is imported and 
wood is gradually growing more difficult to obtain with 
prices increasing in proportion. The economy therefore 
to be obtained from this source was well established. 

Power for the electrification was contracted for with the 
Sao Paulo Light & Power Company. The material for the 
electrification was imported from the United States and 
consisted of 10 miles of 88,000-volt double transmission 
line, 4,500-kilowatt substation equipment, 27.3 route miles 
of double track 3,000-volt direct current trolley and dis- 
tribution system and 16 locomotives. The total cost of the 
electrification, including all material, erection, construction, 
etc., was approximately $3,000,000. 

The substation consisted of three units. (motor gener- 
ator sets) of 1,500 kw. each, making 4,500 kw. total con- 
tinuous capacity, or 6,750 kw. for two hours. The loco- 
motives consisted of 10 freight locomotives and six pas- 
senger type. Freight equipment was built for handling 
772-ton (700 metric-ton) trains and passenger equipment 
for 441-ton trains. 


Service Requirements 
Electric service on the line was started in November, 


1921, on the part of the line then completed and continued 


in steps until the completed zone was inaugurated in June, 
1922) 

rN comparison of the traffic at the beginning of the elec- 
tric service with the final service after electric traction had 
been finally put in full swing is interesting. All freight 
trains are scheduled and run regularly ad the’ schedule 
is maintained to a surprising degree of accuracy. When 
the electric service was started the schedule provided for 
16 passenger trains and 50 freight, the latter including 
two of mixed service. After the electric operation was 
fully installed, the schedule was maintained for 20 pas- 
senger trains and 28 freight trains. The last schedule is 
taken as of July, 1923. During this period passenger 
traffic had increased materially and also there was a grad- 
ual increase in freight traffic. The reduction in number 
of freight trains was the result of increased tonnage per 
train and the more uniform and regular movements of 
traffic. 


Locomotive Performance 


The locomotives furnished for the service were equipped 
with regenerative control and while the grades are not 


The Substation Located at Louviera 


long, they reach maximums of 1.8 and 2 per cent and.are 
of -sufficient length to return power to the trolley in con- 
siderable quantity. Profile of the line is shown in the 
illustration. Train power consumption readings taken at 
the locomotives show that the average returned to the 
trolley in passenger and freight service amounts to 13.2 
per cent. This includes the total for all switching and 
handling of locomotives at terminals and engine houses. 
While these averages show the return at the locomotive, it 
is interesting to note that less than 5 per cent of this energy 
is returned to the power company’ ’s lines, showing that the 
railway company is obtaining almost full benefit from the 
regeneration since the greater per cent is used direct from 
the trolley. In addition to this economy there is also the 
saving on brake shoes and maintenance of braking appa- 
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ratus which is perhaps the more important of the two. 
Table I shows the averages of a typical month’s service 
and includes the power consumed at the locomotive in all 
switching and stand-by losses of the locomotives handling 
through services. Actual yard switching in Campinas and 
Jundiahy is still handled by steam locomotives, but equip- 
ment for this service has been ordered. The power actu- 
ally consumed as measured on the power company’s in- 
coming lines covering the same month as the locomotive 
values given in Table 1 was 796,600 kilowatt-hours. 

Table 1 shows the power consumption and power regen- 
erated at the locomotives for one month’s service measured 
on passenger and freight equipment. All of the locomo- 
tives were equipped with standard railway type kilowatt- 
hour meters excepting two passenger and two freight and 
corrections have been made to include their consumption 
on the basis of their services averaged in proportion to 
the total averages of the other locomotive equipped with 
meters. 


TABLE 1 ; 
KWH. KWH. Per Cent 
Class of Service Motoring Regenerating Regenerating 
Passengers) s,s crem! > sts amy ateresa ans 303,510 30,505 10.05 
F'yenghity 2 3 ot.-sia cnet scores erent 363,595 57,530 15.82 
Potal” ie ctesan te qe ec ee 667,105 88,035 Hoes 
Average per cent megencration™ § qactract) yo) alee 13.20 


It is worth while to call attention to the power rates as 
affecting the railway company. For the period from 6 
a. m. to 9 p. m., power is paid for at a maximum rate. 
From 9 p. m. to 6 a. m. the rate is reduced approximately 
14 per cent. On Sundays and holidays the maximum rate 
given above (6 a. m. to 9 p. m.) applies for the full day. 
Maximum and minimum power demands are specified as 
well as a load factor between 6 a. m. and 9 p. m. 

The above restrictions are in keeping with the customs 


An Electrically Operated Passenger Train 


and manner of handling traffic. On Sundays and holidays 
traffic is cut down so as to include only passenger trains, 
essential perishable goods trains and stock trains. On 
national holidays, special effort is made to keep freight 
trains to the absolute minimum. 

A comparison of power measured at the locomotives to 
that actually measured on the power company’s lines is of 
special interest, since it shows a ratio of 0.837. This ratio 
brings: out the high economy possible with regeneration 
and also shows that the regenerated power is taken almost 


entirely from the trolley giving the railway company the 


greatest benefit and highest economy. 
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Costs 


A typical monthly power consumption is shown on the 
accompanying curve. This curve shows the low power 
consumption on holidays and Sundays in keeping with the 
manner of handling traffic as mentioned above. 

Special tests in freight and passenger service made by 
the engineers of the railway company, in conjunction with 
the manufacturer’s representatives show remarkably effi- 
cient operation. Results of these tests in both passenger 
and freight service are given in Table 2. The figures 
given in each case are averages of a sufficient number of 
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Month By Days 


Typical Power Consumption Curve for One Month. Points on Curve 
Represent Total Daily Consumption 
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trains to eliminate errors and establish accurate data on 
the performance of their equipment. 

The railway company made a careful study of the ser- 
vice on the electrified zone as compared with steam opera- 
tion, on the basis of one year’s operation, equivalent to 
465,750 miles. Table 3 shows the cost of operation for 
steam operation and Table 4 shows cost of electric. 

From a comparison of Tables 3 and 4 it will be seen 
that the cost of the electric operation is approximately 
one-third that of steam and that the cost of power for the 
electric is approximately one-fourth that of the cost of 
coal. 

Table 5 shows the comparison of heavy maintenance of 
steam and electric based on a year’s service of train miles. 

The cost of operating and maintaining the 10 miles of 
high voltage (88,000) transmission line and the 71.4 miles 
of secondary distribution system for one year of 465,750 
train-miles is shown in Table 6. 


AVERAGES OF SPECIAL 'TESTS—FREIGHT AND PASSENGER SERVICE 
Cia PAuLISTA pE ESTRADAS DE FERRO 


TABLE 2 


Freight Passenger 

service service 
Distance of s run; pmilesnmae ae crecne te miele sista rere 27.4 27.4 
Weight of locomotive, tons... sects celle e 99 120 
Tontiage “of! trailing tra iniaesac maar ore 712 455 
Tonnage of total trainin. ieee aan eed anes 812 575 
‘Ton-miless trailitigy ieee somite eter te ere em ee 19,500 12,470 
‘Ron-miles: total 45 slo cytecttantc ts ore deeeeteee nero eaters 22,250 15,750 
Kwh. anput “at loconvotivies'-re secretaries 571.8 509.0 
Kwh. regenerated at locomcotive................ 156.8 73.0 
Kwhs net lat locomotivedn td cect teinetieere nen 415.0 436.0 
Perv cent) regeneration’. . clement eines tetanets ease eee 27.38 14.3 
Net watthours per trailing ton-mile............. AAS 35.0 
Net watthours per total ton-mile................ 18.65 27.7 
Number? of ¢runs, <mieiclaceiacitsttenieiuet aster sie eretorelare 5 12 
Number ot Cars in traliie «let daletdn a cielesrstetel arte 22 12 
Number of delays or stops per run............. 0.6 1.0 
Total time” Of “rim 110 MINUTE se. ote e stttett i eteren 73.4 > 44.75 
Time delayed on stopped—minutes............- 4.2 2.0 
Running?’ time,) mintites? oi wc). otee siete vie oueher eta re ataie 69.2 42.8 
Maximum, speed, si1; psHici wctetotrs tea Atanet ihe ial ersiats Sa 49.7 
Avetage’ speed, ‘misp. heaves stetelb etesele etstatenstn secu 23.7 38.4 
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tion, the Paulista Company decided to extend its electrifi- 


Total cost ‘ : 
465,750 Pertrain’ | Cation and in the early part of 1923 orders were placed for 
train miles mile ‘ oI - Ack se oe " . 
Coal 22,040 tons (20,000 metric tons)........ $238,095 $1.14c s idee a electrifying 50 additional route-kilometers 
mpine drivers and firemen..........:....... 29,762 6.38 ot sing tack. This j . -VC ' ; 1 
eee sriver Me nite seinnsnen | steer eae gle t ac This included 88,000-volt high tension line, 
MUEROLIVe WIDCTS 202s cece cece tees ess 2,679 0.57 secondary distribution and 3,000 kw. substation materials, 
Lubricants and miscellaneous material........ 10,089 2.16 1 é ‘ % 
also five 3,000-volt d.c. switching locomotives. 
ree ees Oe 293,852 63.09 ‘ : : : 
pia $ i Costs and performance data in this article have largely 
Taste 4—Cost oF Exectaic Operation been taken from the report of Eng. F. de Monlevade, In- 
Total cost ' 
465,750 Per train 
train miles mile 
Power—paid for at power company lines... $47,381 10.18¢ 
Transformation of power from 88,000 V.A.C. 
oo TC OS tat Li BO SS en zt 8,343 1.79 
Engine drivers and assistants................ 19,024 4.08 
Electricians and mechanics (running main- 
RRR MEE Sa petaic to cued os icle aileis wie ISS S whe wes 2,931 0.63 
PRAMIIIVE TWIDCLS (os. ccc cada se ssiwaee scene 1,640 0.34 
Lubricants and miscellaneous material........ 10,607 2.28 
Picea ehe scle  ooi's avainis! oielels als a'eieis,e-0 ci $89,926 19,30c 
TasLe 5—REPAIRS AND HEAvy MAINTENANCE 
Steam Electric 
ee Nee —— eee ES SF eee ee 
Total cost Total cost 
465,750 Per 465,750 Per 
train miles train mile train miles train mile 
> $13,512 2.90¢° $6,250 1.34c 
EGS Od ee 18,303 3.93 3,928 0.84 
|e $31,815 6.83c $10,178 2.18¢ 
TABLE 6 
6.2 miles of 88,000 v. 71.4 miles 
Transmission Line Secondary Dist. System 
= sea AS ee eee eee 
Toial cost Total cost 
465,750 Per 465,750 Per 
train miles train mile train miles train mile 
BBADOSMMA TT sis cee tie ace 8G $1,865.00 0.40c $4,271.00 0.91¢c 
APOCIAMME gis sci clas 0 + «6 272.50 0.06 559.50 0.12 
; : 
Beep eres Bess 330 wees wAes0 20 os Fuel Pile and Wood Burning Locomotive on the Paulista Railway 
TABLE 7 c = : 
t t / ~ ~ ‘ . = 
Ae Pe ie eee spector Geral da Companhia Paulista de Estradas de Ferro 
: ee Electric published in the Revista Brasileira de Engenharia. 
(iin? [aN 63.09¢ 19.30c : : ss 4 
Meeomotive repairs... 22.2... c wei. eee ec eee eens 6.83 2.18 The costs given on maintenance and operation are based 
Transmissicn line operaticn—and maintenance...... safe 0.46 Os ; f d 5 : : , 
Trolley line operation and maintenance........... 1.03 on an excnange oO 8 milreis equal to $1.00, which is the 
NR Pe 69.92c 22.97¢ average exchange over the period for which the costs are 
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Profile of the Section of the Paulista Railway Between Jundiahy and Cordeiro. Electric Section Is Shown by the Heavy Line 


For the final total economy of electric service over 
Steam, Table 7 shows the costs on the basis of a year’s ser- 
vice or 465,750 train-miles. 

As a result of the saving shown by the initial installa- 


given. While the comparison of steam and electric ser- 
vice are exact, the costs in American money are not strictly 
comparable with services in this country; due to the vary- 


ing exchange. 


Right-Hand Side of Locomotive Showing National Inductor Plane, The Miller Shoe and the .U. S. & S. Co. Apparatus in Case 


Train Control Test Engine on the U. P. 


Locomotive Fitted With Three Types of Devices for Making Comparative 
Tests Between Systems Installed Adjacently 


N order to determine the device suited to its conditions, 
the Union Pacific is conducting tests with three kinds 
of train control equipment. Apparatus of the continu- 

ous induction type, the intermittent electrical contact type 
and the intermittent induction type was installed along the 
roadway and on an engine. The devices selected by the 
Union Pacific for these tests were manufactured by the 
Union Switch & Signal Company, the Miller Train Con- 
trol Corporation and the National Safety Appliance Com- 
pany. The installation was made so that the engine could 
be operated over adjacent territory on which the roadside 
apparatus of the three companies was installed. The test 
engine was used in double-heading trains, both freight 
and passenger, east and westbound over this district. In 
addition, many test runs were made with the engine and 


one or two coaches. Observations of all tests were made 
and recorded. , 


Where the Installation Was Made 


The territory selected for.the installation was between 
Seymour, Neb., and Lane, a distance of approximately 
eight miles. Seymour is about seven miles west of Omaha. 
The line is a double track line equipped with two position 
signals with the home and distant signals on one mast. 
These signals are spaced approximately one mile apart. 
Between Seymour and Sarpy, both the eastbound and 
westbound mains are equipped with the continuous induc- 
tion control. Five signal locations in each direction are 
involved in this installation. Lower quadrant two-arm. 
signals are in service over this territory. | 


Left-Hand Side of Locomotive Showing U. S. & S. Co. Pneumatic Valve Ahead of the Pumps 


oct 


and National Inductor Plane Under Tender 
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Proceeding west, the westbound. main track between 
Sarpy and Lane has been equipped with the intermittent 
induction control. Four signal locations are included in 
this installation. The last two track elements govern the 
approach to the westbound home signal for Lane inter- 
locking plant. 

The intermittent electrical contact type is in service on 
the eastbound main track between Lane and Sarpy. For 
this installation, three ramps have been installed so that 
they are located at braking distance from the signals. 
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of the tender, with the air and wire lead going up to 
mechanism for the operation of the engineman’s brake 
valve handle. This mechanism is located alongside of the 
brake valve with connections made on top to the brake 
valve handle. The positive stop valve is located outside 
and underneath the cab, making it necessary for the en- 
gineman to get on the ground to release himself after a 
stop. 

In the installation of the Union Switch & Signal Com- 
pany apparatus, the track coils are placed ahead of the 


-051 — -045 -050 -047 —-050 -052  -046 = -052 406! +039 -009 +059 +06) + Approx 
; ; 2S§ +0 06/ +060 +061 -048 -050 
lang een awe (720 5646 950 —r 1000+ 300 B65 Ws 2dr 2370 BLM = C665 UM yCOblre 2656 M2 2610 QeEe 
0 M 5 (47 189 PAAW: 4 tL, leZ = W3. re We | 9 Jdeymour 
aaa 5 8 <2 B 22 B ZA B a bound! 


last bound —>-— |g 


1400 
Approximate grade -047 


| be ae 
1600 L668 500 


-0.50 -0 46 “OSC OSC 


144 = 
LAD 00 


2 lal lala lalrlol * 
SO3S shia 00 Sat Al Uaall ea Leb ~ M005. 100 «23. 


+06/ 


Track Plan Showing Location of Ramps, Track Elements and Superimposed Track Circuit Territory 


The track diagram shows the signal layout, the grades 
and the territory over which each of the installations are 
installed. 


How the Engine Is Equipped 


In equipping the locomotive with the engine apparatus 
of the three companies, provision was made so that the 
different parts would not interfere. It is unnecessary 
to cut out or cut in the different devices on the engine 
in passing from one section of track to another section 
which is controlled by a different kind of roadside equip- 
ment. In this way, continuous tests can be made with 
each device functioning, independently of the other two, 
over its respective territory. Atlantic type engine No. 
3318 was used for test purposes. 

The inductor planes of the National Safety Appliance 
Company are located under the tender between the front 
and rear trucks. The pneumatic valve is located under 


The Engineman’s Brake Valve Equipment 


the engineman’s brake valve and the release valve is 
placed under and outside of the cab; this makes it neces- 
sary for the engineman to get down to the ground to 
effect a release. 

The contact shoe of the Miller Train Control Corpora- 
tion device is placed on the right hayd front truck frame 


pony trucks on the locomotive. The local coils are placed 
between the trailer wheels on the engine, and the tender, 
while the back-up track coils are placed back of the last 
truck on the tender. The speed control apparatus con- 
sists of two governors, the protection governor and the 
speed control governor. The speed control governor is 


U. S. & S. Co. Equipment Case on Running Board 


attached to the engine frame by two large brackets and 
is located ahead of the first pair of drivers and underneath 
the boiler. This governor is driven from the rear pony 
wheel axle of the engine through the medium of a trans- 
mission drive and universal joints. The protection gov- 
ernor is mounted on the rear pony wheel axle of the en- 
gine and is driven by it. The equipment case is placed 
on the running board on the engineman’s side with a 
section of the running board built over the top of the 
case. This horizontal case contains the motor-generator, 
amplifying tubes, the relay, the condenser and the wire 
terminals. 

The pneumatic valve is placed on the left side of the 
engine and hung from a large bracket which is attached 
to the bottom of the running board. The engineman’s 
acknowledging valve is in the cab. near the brake valve 
and of easy access to the engineman. The cab signal 
lights are mounted in the front end of the cab in a posi- 
tion to be easily seen by the engineman. 


Electric Arc Process for Scrapping Steel Cars 


Method Is Less Expensive Than Others Where a Large 
Number of Cars Is to Be Handled 


By A. M. Candy 
General Engineering Dept., Westinghouse Elec. & Mfg. Co. 


N the past it has been the practice to turn steel cars 
ready to be scrapped over to wrecking companies or car 
builders. As a result many thousands of dollars profits 

have been made by such companies which could be made 
just as well by the railroads if they would make the neces- 
sary capital investment to do the work. A few of the 
roads have already investigated this question and have put 
in efficient equipment. 

The problem of handling cars to be cut up is divided into 

two quite distinct fields, namely, reclaiming and scrapping. 
When a car is in such condition that the side stakes and 


Fig. i—\Interior of a Building Equipped with Traveling Resistors 


for Use in Cutting Up Steel Cars by the Arc Process 


underframe are in a satisfactory state of preservation, the 
car 1s a subject for reclamation, the work required being 
that of cutting rivets and bolts so that the defective plates 
and fittings can be removed readily and new material re- 
riveted in position. In many instances, however, the cars 
are in such poor condition that the only salvage will be 
trucks, air brake equipment and possibly center sills. Such 
a car, therefore, is a straight scrap problem and can be 
disposed of much less expensively by straightaway cutting 
of plates, stakes, angles, sills and other parts in the 
shortest time. 

There are three general methods employed for cutting 
up steel cars, namely, air guns or “rivet busters,” oxy- 
acetylene cutting torches and the electric arc. It is not 
sufficient to say that any one of these processes is the best 
or the cheapest, because it will be found that there is a 
field for each. Insofar as the actual operating cost is con- 
cerned, the arc process, however, is actually cheaper. On 


one road the cost of cutting 200 rivets 34 in. in diameter 
was found to be as follows: 


Labor, 1 hr., 3 min. at 90 cents an hour.........-.-- $0.945 
Electric “power  s:e ache scer mnie. wratsisia\ shauehellouaiol tists fellas ote 0.800 
Backing ‘off. rivets icc. a.s 0 cy «seta ie svetersileire = olichePelts tate canaeene 0.660 

Total sic 0 ccalete cveve sus 6 esi oreteli@el etic) 91/e) 8) anette atest ane $2.405 


A typical installation for reclaiming cars using the are 
process for rivet cutting is shown by Fig. 1. Platforms at 
a convenient height are provided along both sides of the 
cars so that’ the operators can readily reach all the rivets. 
The resistor through which each operator obtains his cut- 
ting current is mounted overhead on wheels on a monorail 
so that it can readily be moved along the length of the car 
by the operator. The cutting cable is supported by the 


Fig. 2—Car with Rivets and Plates Cut Ready to Be Broken Down 


resistor carriage which relieves the operator from drag- 
ging long cable leads over the floor. Four motor-genera-— 
tors operated in parallel to deliver 1,000 amperes each, 
provide capacity for a total of eight cutters at one time, 
using from 400 to 600 amperes each. 

The building illustrated is used exclusively for the work 
of cutting off the rivet heads. The cars are then removed 
to another building where the rivets are backed out by 
means of air guns, the old plates are removed and new 
plates riveted in position. 

At another installation where cars are scrapped, some 
rivet heads are cut off, but in addition sufficient cutting 
through the plates.and angles is done, as shown in Fig. 2, 
in a building similar to that illustrated above, so that the 
cars can be switched under a crane way as shown in Fig. 3. 
The car sides are then knocked out by the crane operator, 
swinging a large skull cracker ball through the sides of 
the car. In a few minutes’ time the car is reduced to the 
condition shown by Fig. 4 where a gang using a rivet gun 
is shown cutting the few remaining rivets necessary for 
the complete destruction of the car. Actual records at 
this plant show that ten men can cut up 36 cars per 22-hr. 
day. Individual records show that the various operators 
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will cut from 1,800 to as high as 3,100 rivets 54 in. in 
diameter per 10-hr. day. 

The time required to cut up the car depends entirely on 
the number of pieces into which the car is cut, or, in other 
words, the number of feet of cutting. In some instances 
as high as 240 ft. to 250 ft. of cutting is being done on 
40-ft. coke cars, whereas by careful analysis this same car 


Fig. 3—Breaking Down the Car Body with a Skull Cracker 


can be cut into 14 pieces, involving 177 ft. of cutting, the 
pieces being sufficiently small to load in a car. This cut- 
ting can be executed by one operator in 3% to 4 hours’ 
time, the cost of labor and power not exceeding $6.75 to 
$7.00, based on labor at 60 cents an hour and power for 
the motor generator equipment at 2 cents a kilowatt-hour. 

The size of the pieces into which a car must be cut is 


Fig. 4—Cutting the Few Remaining Rivets in the Hoppers with 
Pneumatic Hammers 


entirely dependent upon the material handling facilities of 
the company receiving the scrap. In some extreme cases, 
it will be found permissible to cut a car straight through 
from side to side, cutting it into three or four sections,. the 
sides of which can be mashed over against the bottom 
where a crane is available to swing a skull cracker ball or 
an old truck. = 
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One railroad has found that it is only necessary to cut 
hopper bottom cars at the corners and around the sides 
Just above the bottom, leaving the sides, ends and bottoms 
full size, approximately as follows: Sides, 30 ft. 5 in. long 
by 9 ft. wide; bottom, 30 ft. 5 in. long by 9 ft. 6 in. wide; 
ends 9-ft. 6 in. long by 4 ft. wide. Gondola cars are cut 
at the corners and the sides and the bottom is cut across 
the center, making the sizes of the parts approximately as 
follows: Sides, 20 ft. long by 4 ft. wide; ends, 9 ft. 6 in. 
long by 4 ft. wide; bottoms, 20 ft. long by 9 ft. 6 in. wide. 
When planning an electrical installation for rivet cutting 
or car scrapping work especial consideration must be given 
to the distribution system on account of the relatively high 
current values used and the relatively low generator volt- 
age. Each cutting are will be operated at 400 to as high 
as 800 amperes and the generator voltage will be approxi- 
mately 60 volts. Where a number of cutters are employed 
the current to be handled will, therefore, run into several 
thousand amperes which will require the use of ample cop- 
per cable to keep the voltage drop within permissible limits 
—not to exceed 5 per cent of the generator voltage at the 
point where each arc is to be used. When the track is to 


Fig. 5—A Group of Four Motor-Generators for Welding Service 
with Control Switchboard on the Right 


be used as a part of the transmission system all joints must 
be heavily bonded. In some installations no special provi- 
sions are made for conducting the current from the car 
body to the rails, but it is allowed to flow through the truck 
center bearings, journals and wheels to the track. This, 
however, in some cases at least, is not entirely satisfactory 


-and results in unnecessary loss as the voltage drop through 


the truck center, bearings is considerably higher than at 
any other part of the car body. 

To assist the operators in the cutting work it is advisable 
to have suitable scaffolding or platforms provided along 
the sides of the cars at a height of about 6% ft. Each 
operator will require a cutting resistor which will have 
considerable weight. Therefore, it is advisable to locate a 
number of these resistors on about 40 ft. centers under the 
platform so that they will be protected from the weather. 
A suitable terminal should be provided at the resistor so 
that each operator can readily connect his cutting holder 
cable to the resistor. . 

The motor-generator and switchboard equipment should 
be located in a building which will give the apparatus com- 
plete protection from the weather, as shown in Fig. 5. 
This also centralizes the equipment so that it can be given 
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the proper attention by a competent electrical attendant. 
It is usually advisable to install two or more motor-genera- 
tors of say 1,000 amperes capacity each, to be operated in 
parallel when the current required is in excess of 1,000 
amperes rather than one large machine for several reasons. 
First, if one machine should fail, the plant can still be 
operated at a reduced capacity. Second, such a plant can 
be operated more efficiently because if the work for a given 
day demands only a portion of the available capacity, only 
a portion of the sets need be operated. 


Electric Tie Tampers Show Economies 


AS average cost of $180 per mile for general surfacing 

operations on 14 miles of rock ballasted track is a rec- 
ord obtained on a southwestern road last season with 
electric tie tampers. It serves not only as an illustration 
of the economies to be obtained through the application of 
mechanical equipment to track work but, also, marks the 
tendency toward the use of the equipment on a more in- 
tensive basis by providing enough power tools for an 
entire extra gang so that all of the tie tamping may be 
done mechanically. 

The standard outfit furnished by the Electric Tie 
Tamper and Equipment Company, Chicago, embraces a 
gas-engine generator set capable of supplying current to 
four electric tampers and in a number of cases, a suff- 


Two Generators Driven by New-Way Engines 


cient number of four-tool outfits were furnished to the 
extra gangs to do all the tamping required. 

In place of operating four tampers, as is customary in 
ordinary section work, the most satisfactory results were 
obtained by working the tampers in batteries of eight, 
four machines operating on each tie outside the rail and 
four other machines working on the same tie inside the 
rail, as illustrated in one of the photographs. Another of 
the illustrations shows how the two power units are placed 
on the shoulder of the roadbed in a convenient location 
with respect to the position of the gang. 

It is said that the day’s output which may be expected 
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from one eight-tamper crew varies from 1,000 to 2,500 ft., 
depending on the lift and the kind of ballast. 


If experi- | 


ence indicates that each eight-tamper gang will complete — 


1,000 lin. ft. per day, the gangs are spaced 1,000 ft. apart — 


when the work is started in the morning. Therefore at 
the end of the day, five eight-tamper gangs will complete 
work on almost a mile of track. 

One advantage in the handling of mechanical tamping 
by extra gangs with the use of the four-tamper power 
unit lies in the fact that these four-tool outfits can be 
assigned to section gangs whenever it is found advisable 
to discontinue the extra gang operations. No difficulty 
is experienced in transferring the power units over the 
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How Eight of the Tampers Are Used on One Tie 


line since they are of such size and weight that they are 
easily handled by two or three men and can be readily 
transported over the line in a one-man, side drive inspec- 
tion car. 

Where the tamping outfits are to remain with a large 
gang permanently, it has been found of advantage to pro- 
vide a power plant consisting of a 20-hp., four-cylinder,. 
automobile type engine arranged to drive on a 8-kw. gen- 
erator, mounted on a special car as illustrated in one of 
the photographs. A power plant of this kind was fitted 
up on the Santa Fe to provide current for 16 tampers and 
was used for this purpose during the past season, and, 
also, to provide current for driving screw spikes. General 
experience with the tie tamper during the past season has. 
shown that the cost of surfacing done in connection with 
ballasting ranges from $180 to $300 per mile and has 
effected a material saving over the cost of performing the- 
same work by hand. 


Czechoslovakia, in ‘her efforts to conserve coal and 
to redtice cost of manufacturing, is turning to her water 
power resources and is endeavoring in every possible way 
to increase the use of such power throughout the Republic, - 
says Consul C. S. Winons in a report from Prague. In 
furtherance of this purpose a dam is being built across 
the Valley of Cerna Desna, in Northern Moravia. The 
building of this’ dam will cost approximately 7,500,000 » 
crowns, of which 40 per cent will be supplied by the gov- 
ernment. Other water power developments are being~ 
planned by the government to be carried out during 1924. . 
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Elementary Theory of Alternating Currents 


A Series of Practical Articles Explaining a Difficult Subject 
in a Simple Manner 


By K. C. Graham 


Part I 


HE study of alternating current theory is usually 
looked upon asa very difficult undertaking, but if it is 
approached in the same manner that we took up the 

study of direct currents we shall not have any particular 
difficulty in understanding this branch of electricity. 
It will be recalled that a direct current is one whose 
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Fig. 1 (a) Fig. 1 (b) 


direction of flow is always the same or constant, as it is 
expressed, while an alternating current is one that is con- 
tinually changing from one direction to the other. 

This may be readily seen upon referring to Fig. 1 (a) 
which shows a current flowing through the circuit in the 
direction indicated by the arrow. In Fig 1 (b) the x 


Fig. 2 


arrows show the direction of flow at one instant while the 
y arrows show it at the next instant so that it is continu- 
ally changing or alternating from one direction to the 
other—hence its name alternating current. 

Before proceeding further with our study it might be 
well to discover how such a current exists, or in other 


N == 4 


Fig. 3 


words, how it is generated, and for this purpose it will be 
necessary to refer to Fig. 2. 

N and S are the north and south poles respectively, of a 
generator, a is the revolving loop which terminates in two 
rings b b from which the current is collected by means of 
brushes d, and d, whence it is passed to resistor r by con- 
ductors c c. 

The lines of force pass from N to S as shown by the 


arrows and as the loop revolves it pushes against and 
stretches these magnetic lines causing them to bend up- 
ward in front of the north pole and downward in front of 
the south pole as in Fig. 3. 

As the bending continues the lines reach their 
limit of stretch and break, cutting across the conductor 
and generating a voltage which results in a current through 
the circuit. This flow of current is through the loop to d,, 
resistor r and back to the loop by means of d,, Fig 2. 

It should be noted that the current is in such direction 
that the lines of force circling the wire, by virtue of this 


Fig. 4 


current, agree with the bent portion of the magnetic lines 
emerging from the N pole and entering the S pole. This 
supplies us with an easy method of determining the direc- 
tion in which the current will flow in the conductor when 
a conductor is passed across a magnetic pole’in any given 
direction. . 

As the loop revolves it passes to the vertical position 
shown in Fig. 4 where it is seen to be moving parallel to 
the lines and, consequently, cutting none of them. 

Therefore the e.m.f, generated at this point would be 
zero and no current would flow in the circuit. 

Passing to the position of Fig. 5 we find the induced 


Fig. 5 


current now flowing from d, through the resistor to d,. 
The important thing to note here is that the direction of 
the current has reversed or alternated. Another quarter 
turn brings the loop to a position similar to that of Fig. 4 
and the generated voltage is again zero. Another quarter 
turn completes the revolution in which the current has 
alternated and has passed through zero twice during this 
revolution. 

Let us consider Fig. 6 which represents a circle divided 
into four quadrants, each of the four division marks being 
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designated with a letter conforming to the position of the 
loop in the above illustrations. Position a corresponds to 
that of the loop in Fig. 4; b, that in Fig. 5; c, that in Fig. 
4, and d, that in Fig. 2, Fig. 4 representing the zero points 
as mentioned above. 

The circle is made up of 360 equal divisions, called 
degrees, and each of the four sections a-b, b-c, c-d and d-a 
is equal to a quarter circle or 90 degrees. 

Now let us take a line of any convenient length as Aye 
7 (a) and divide it into four equal parts. If the whole 
line represents 360 equal divisions then each of the four 
divisions will equal 90 degrees and if we letter the division 
marks as shown they will in turn represent the positions 
marked on the circle, Fig. 6. The distance from a to c is 
equivalent to the diameter of the circle and if we designate 
positions on the line as zero points a and c will be these 
points while b and d, which represent voltages other than 
zero must be placed outside the line. Therefore, let us 
mark two points above b and d to represent the voltage 


Fig. 6 


Fig. 7 (a) 


generated at these two points. Upon joining these two 
points to the center and ends of the line as in Fig. 7 (b), 
we have a picture of the voltage resulting from the mo- 
tion of the conductor from a to a. 

However, the direction of the current in Fig. 5 was 
opposite to that in Fig. 2 so that to make our picture a 
true representation or photograph, as it were, of the gen- 
erated voltage it will be necessary to arrange our little 
hills in such a manner as to take this feature into account. 

The simplest way to do this would be to let the space 
above the zero line represent one direction of current flow 
through the loop and the space below the line, the current 
flow in the opposite direction. This changes the picture 
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from that of Fig. 7(b) to Fig. 7(c) which is a true repre- 
sentation of the passage of the loop around the circle 
with the exception of one little point that we shall now 
consider. 

When conductor 7, is in position d Fig. 2 it is cutting 
directly across the lines of force or at right angles to 
them, whereas in position a it is parallel with them. Be- 
tween these two positions there are intermediate positions 
where the conductor is cutting lines at a rate between the 
maximum of d and the zero of a. This may be more read- 
ily grasped by a consideration of Fig. 8. 

The arrows, Fig. 8(a) indicate the direction of motion 
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of the conductor at the two extreme points and one inter- 
mediate point 1. 

Fig. 8(b) shows six lines of force taken from any sec- 
tion between the NV and S poles. In passing from r to 2 
or from 7 to 3 the conductor will have cut six lines of 
force but the distance moved in passing from 7 to 32 is 
greater than that from 7 to 2 so that if the conductor were 
to continue to move in the z—2 direction it would cut 
more lines in a given space of time than it would if it 
were to move in the 7—3 direction. Thus, if it takes one 
second to pass from 7 to 2 the conductor will have cut six 
lines in that second, whereas it would only cut four lines 
if moving in the z—3 direction. 

We learned in our study of direct currents, that the 


Fig. 8 (a) (Fig. 8 (b) 
voltage generated depended on the rate at which these 
lines were cut so that the voltage generated by a con- 
ductor moving in the 7—2 direction would be greater than 
that generated by one moving in the 7—3 direction. 

Now consider Fig. 9(a) which shows various positions 
of the conductor in its passage around the circle. This is 
shown in pictorial form in Fig. 9(b). If we divide the — 
voltage line in five parts as shown, from zero position a, 
to 10 volts b, the voltage is seen to vary from zero to two 
volts at a distance of, nine degrees, four volts at eighteen 
degrees, six volts at twenty-seven degrees, etc., to ten 
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Fig. 9 (a) (Fig. 9 (b) 

volts at forty-five degrees which is the maximum voltage 
generated. The outline of this voltage curve is shown as 
a straight line, but this is not strictly true, and by means 
of the proper instruments it can be shown that the voltage 
varies somewhat from this straight line as signified by the 
dotted line Fig. 9(b) so that the voltage at nine degrees 
is three, at eighteen degrees five, etc., the maximum and 
the minimum values being ten and zero as before. This 
is the true picture of the wave of voltage generated and a 
complete picture of the revolution from a to a is shown in 
Fig. 10, 

The wave is known as a sine wave of alternating e.m.f. 
or current as the case may be, because the current through 
the resistance Fig. 2 is assumed to follow the changes of 
voltage. This is seen to be true from a consideration of 
Ohm’s law which states that current equals voltage di- 
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vided by resistance. The resistance has a constant value 
so that to obtain the curve for current flow it is only neces- 
sary to divide the instantaneous values of voltage by the 
constant resistance value. Thus, at the zero voltage point 
the value of the current is zero and at the maximum volt- 
age point it is equal to ten divided by the resistance in 
ohms, which is assumed to be, in this case, two ohms, 
giving as the maximum current, five amperes. 

One complete revolution such as illustrated above, is 
known asa cycle. A cycle may be defined as two alterna- 


b 
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Fig. 10 


tions, one alternation being half of a complete sine wave 
as from a to c in Fig. 10. If the loop revolved ten times 
per second the number of cycles per second would be ten. 
The number of cycles per second is called the frequency. 
The most common present day frequencies are 25 and 
60 cycles, the 60 cycle current being the more common of 
the two because of the fact that it is used for lighting in 


practically all parts of this country. In a two-pole machine | 


it would require twenty-five revolutions per second for 
twenty five cycle current and sixty per second for sixty 
cycle current. This would result in a speed of 3,600 revo- 


Fig. 11 (a) 


lutions per minute to generate a sixty cycle current, but 
such a speed would be too high for a machine of any size 
such as a large lighting generator, so that it becomes 
necessary to use more than two poles to generate the 60 
cycle current at a moderate speed. 

Fig. 11(a) shows a four-pole generator, various posi- 
tions of the moving conductor being indicated as a-b-c-d- 
e-f-g-h-i. 

At a the conductor is moving parallel to the lines and 
the voltage generated in it is zero; at b it is maximum; 
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at c, zero; at d, maxinum; at e, zero; at /, maximum; at 
§, zero; at h, maximum, and at a again, zero. Thus the 
current has passed through zero four times and through 
maximum four times in one revolution. 

lig. 11(b) shows this in pictorial form and it is readily 
seen that the current has passed through two cycles in 
one revolution so that if it is desired to generate a 60 cycle 
current with this machine it would only be necessary to 
run the machine at a speed of 1,800 revolutions per minute 
which would be, in most cases, more suitable than to’ run 
ata speed of 3,600 revolutions. 

In the same manner six poles would necessitate a speed 
ot 1,200 r.p.m.; eight poles 900 r.p.m. and twelve poles 
600 r.p.m. so that the generator or alternator, as it is 
called, might be designed to run at any convenient speed 
providing the proper number of poles are used. 

As mentioned above, 60 cycle current is the more com- 
mon for lighting and this is true because of the fact that 


Fig. 11 (b) 


the variation of voltage between zero and maximum pro- 
duces a noticeable flicker of the lamps which is very ob- 
jectionable if a frequency much less than 60 is used. 
Higher frequencies are not used to any great extent be- 
cause of certain difficulties of transmission that will be 
taken up later on. 


Preliminary figures of the Department of Commerce 
for February, 1924, show that a total of $6,826,792 worth 
of electrical machinery apparatus and supplies were ex- 
ported to foreign markets during that month, the value of 
February’s export shipments during the same month of 
1923 being $4,645,614. The excess over 1923 during the 
first two months of the year is thus extended to approxi- 
mately $3,800,000. A tendency toward increased exports 
of appliance, rather than of heavy electrical apparatus, is 
noticeable so far during 1924. 
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Gilliams Service 


One of the New Locomotives for Austria’s Electrification 


Locomotive Headlight Practice on the Erie 


Large Amount of Equipment Maintained by Small 
Force at Busy Engine Terminal 


N a busy engine terminal, getting the most work in the 
| shortest time usually calls for systematic arrangement 

of inspection and repairs. This is particularly true 
in the matter of headlight maintenance, and the electrical 
department of the Erie Railroad at Jersey City, N. J., 
have laid out a plan whereby each part of the work re- 
ceives the attention of an expert in that particular line. 
It is not that headlight maintenance work is so extremely 
complex, but as with everything else that is done on a 
division of- labor basis it has been found that the best 
results are obtained from having men assigned to the 
different parts of the work. 

The gang of men who look after the headlight work is 
not large. Three men and a helper are employed on the 
day trick from 7:30 a. m. to 4 p. m., and on the second 
trick from. 3:30 p. m. to 12.p. m., and only one on the 
night shift from 11:30 p. m. to8 a.m. These men handle 
all of the headlight repairs on all of the locomotives 
running into the large city terminal. There is one 
additional man and helper who works in the back. shop 
during the day, and these men are not strictly considered 
as a part of the maintenance force. Each morning the 
inspector goes out to look over the locomotives before they 
‘go out on their respective runs. He tries the generators 
out and sees that all of the lamps light properly. If he 
finds anything seriously wrong, he immediately reports 
the matter to the gang leader and steps are taken to make 
‘the necessary repairs as quickly as possible. All minor 
repairs are made by the inspector himself. 

Another man gives his entire attention to the care of 
generators. He is an expert inthis line, and does all 
of the overhauling of the machines and replaces parts 
wherever necessary. All of the oiling is done by a bov 
whose sole duty is to see that all turbines are properly 
‘lubricated. 

As in many shops, compressed air is used for testing 
out generators that have been repaired. The air pres- 
sure available for this purpose on the Erie is approxi- 
mately 95 lb. It is sufficient for the turbines to be driven 
at a speed which will cause the generator to develop 
enough voltage to light a number of lamps equivalent to 
the load which it must carry on the locomotive. The 
lamps on this test do not light up to full brilliancy, but 
the speed has been found sufficient for practically all tests 
that are required after the generator has been overhauled. 
The test board shown in one of the illustrations is used 
in trying out the generators, and the flexible air hose 
may also be seen connected to the intake of the turbine. 

The lamp test board consists of two separate lamp ar- 
‘rangements. ‘The lamps on the lower part of the board 
are the equivalent of those found on the locomotive 
including a 250-watt headlight. All of the lamps in these 
two lower rows are connected in parallel excepting a 
100-watt lamp at the extreme right hand end of the low- 
vest row, which is not connected with the others. At the 
upper part of the board conduit will be seen leading 
«downward. This conduit carries 110-volt current for 
ithe three lamps arranged in a triangular formation at the 


center of the board. The uppermost lamp on. the board 
is a 110-volt lamp and is used for illumination. The 
other two lamps to the right and left of the 110-volt lamp 
are 32-volt lamps. It-will be seen from the wiring dia- 
gram that these lamps are connected in series with the 
vacant socket just below them. The threaded shell of 
this socket has been split so that it can be used for testing 
lamp filaments quickly by holding the lamp in the hand 
and inserting the base in the socket. In addition to the 
above testing arrangement, two leads are brought down 


Store Room and Work Shop of Headlight Maintainers 


from the terminals of the split socket, and these leads are 
used for testing armature or field coils and for any other 
purpose that a test circuit may be used. It will be seen 
that when the ends of these leads are brought together, 
the two 32-volt lamps on the test board will light up. The 
bank of lamps at the bottom of the board have no con- 
nection with the testing circuit but are merely placed there 
as a convenient load for generators under test. The 
practice of wiring on locomotives differs somewhat from 
that commonly used on other roads to the extent that the 
Erie does not use conduit in the cab wiring. In place of 
conduit and conduit fittings on the ceiling of the cab, 
wood molding is tacked on in which the wires are run, 
covered with wood capping. In keeping with this prac- 
tice the lamp sockets are porcelain, some of them keyless. 
One lamp is located in front of the water and steam 
gages. The socket over the lubricator light is equipped 
with a key, as is also the socket immediately over the 
head of the engineer. This latter socket over the engineer 
is of the molded type suitable for fitting between two 
pieces of capping. On the locomotives which have sep- 
arate compartments for the engineer and fireman, com- 
monly known as the camel back type, there are two steam 
gages and consequently two lamps, one in each compart- 
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ment. In addition to these the fireman also has a light for 
the illumination of his compartment. 

On the exterior of the locomotive, the wiring is run 
in the hand rail along the engineer’s side of the cab to a 
point just back of the smokestack, where it enters a 
suitable conduit fitting from which it branches, part pass- 
ing upward over the top of the locomotive to the marker 
lamp on the fireman’s side, and part leading to the marker 
lamp on the engineer’s side. Headlights are mounted in 
two ways on the Erie locomotives, either in front of the 
stack on top of the smokebox or on a special. shelf ar- 


Turbo-Generator Being Tried Out Under Air Pressure 


ranged in front of the smokebox in such a way that 
the center of the headlight is concentric with the center 
of the smokebox door. In this latter type of mounting, 
the headlight is supplied through a flexible armored 
conduit running from a junction box near the marker 
lamp on the fireman’s side. The headlight generator is 
mounted in practically all cases on top of the boiler im- 
mediately in front of the whistle. 

_. The wire used is No. 14 Okonite asbestos-covered wire. 
For the drop lights in the cab No. 18 heater cord is gen- 
erally used, but in emergencies reinforced lamp cord has 
heen used for this purpose. This practice has been found 
unsatisfactory, however, as the heat soon destroys the 
Outside insulation. The usual routine of reporting 
trouble with the headlight equipment is as follows: If 
trouble develops during the run, the engineer makes out 
a proper ticket or slip and places it in a box in the shop 
where it is picked up by the gang leader,who immediately 
proceeds either to make the repairs necessary or to assign 
one of the other men to the work. When the work re- 
quired on any particular locomotive is completed, the 
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time and the material used are charged against that 
particular locomotive. The original ticket or slip is turned 
into the office of the shop foreman, where it is used as a 
basis for the headlight report which must be made up 
for the government. In connection with all of the work 
done, a complete record of the labor and material charges 
is kept in a book for that purpose. This book is kept 
by the gang workmen, and each man enters into it just 
what work has been done by him on any given trick. In 
case a job is too long to be finished by a man on one 
trick, it is taken up by other men coming on the next 
trick, and these men know exactly what has been accom- 
plished by referring to the book which will tell them the 
state of the job when they come on duty. This book also 
includes the numbers of locomotives on which the turbo- 
generators have been oiled during the day. As there is 
but one man on the night trick, his duty is to make what- 
ever repairs are necessary on the different locomotives 
going out during the night. He is practically a trouble 
man, and does little of the overhauling work such as is 
carried on by the day force. 

There are about 310 trains which come into this ter- 
minal during.the 24-hour period, and in the evening rush 
hours between 4:30 p. m. and 6:30 p. m. 57 trains leave 


Wiring Diagram of Testing Board 


the terminal. It should be mentioned that no work of 
winding armatures or field coils is performed by these 
men. “All work of that nature is done in the repair shop 
at Dunmore, Pa. In view of the fact that none of the 
work is done in Jersey City, spare parts of the turbo- 
generators as well as spare headlight reflectors are carried 
on hand at all times. 


An electrical method of gas analysis recently per- 
fected makes possible. the immediate detection of the 
change in composition of flue gases in a boiler plant, the 
recording of such changes throughout the day, and the 
manuel or automatic control of regulating apparatus in 
accordance with the gas composition. The new apparatus 
makes use of the fact that different gases have different 
rates of conducting heat. 


The Status of Train Control on the Roads Today 


Contracts for Installations Closed on Fifteen Roads While Tests 
Are Being Made on Nineteen Others 


LTHOUGH only 10 months remain for the completion 
of automatic train control on approximately 5,500 
miles of road to comply with the Interstate Com- 
merce Commission's order No. 13,413, only one road, the 
Chicago, Rock Island & Pacific, has received approval of 
its complete installation. In addition, the Chicago & East- 
ern Illinois, with 108 locomotives equipped and 105.4 
miles of train control in service, is at this time making 
minor changes in the locomotive equipment and is thus 
practically in a position to meet the requirements of the 
order, while the Chesapeake & Ohio has 61 miles of train 
control in service, with 64 road locomotives. 

These three roads are the pioneers in the permanent 
installation of train control and can hardly be considered 
as typical of the general condition on the other roads. 
Thus, among the remaining 46 roads mentioned in the 
order only 15 roads have definitely announced that con- 
tracts have been closed for the installation of train control 
over an entire engine district as required. Typical of 
these are the Norfolk & Western, the Atchison, Topeka 
& Santa Fe, and the Philadelphia & Reading, which have 
chosen the Union Switch & Signal Company’s three-speed 
continuous induction device. On the Santa Fe, approxi- 
mately 50 per cent of the wayside apparatus has been 
installed and seven locomotives are now being equipped. 
The Delaware, Lackawanna & Western and the Louis- 
ville & Nashville have contracted for the two-speed con- 
tinuous device as manufactured by the same company. 
The Chicago, Indianapolis & Louisville has contracted 
for a 98 mile single track installation of the Sprague 
intermittent induction type of train control between Ham- 
mond, Ind., and Lafayette. The Southern Pacific reports 
that the National Safety Appliance Company’s intermit- 
tent inductive device is to be installed on 75 miles of road 
between Oakland, Cal., and Tracy. The Galveston, Harris- 
burg & San Antonio has contracted for a 50.6 mile in- 
stallation of the same type between Rosenberg, Tex., and 
Glidden. 

The New York Central Lines have let contracts for 
materials for the construction of automatic train control 
apparatus for their five roads named in the first order of 
the I. C. C., namely: Boston & Albany, between Spring- 
field, Mass., and Albany, N. Y.; Michigan Central, be- 
tween Detroit, Mich., and Jackson; Big Four, between 
Indianapolis, Ind., and Mattoon, Tll.; Pittsburgh & Lake 
Erie, between Pittsburgh, Pa., and Youngstown, Ohio, 
and the New York Central between Albany, N. Y., and 
Syracuse. Contracts have been let for the first three 
named roads to the General Railway Signal Company, 
the fourth to the Union Switch & Signal Company, and 
the fifth to the Sprague Safety Control & Signal Corpora- 
tion. The installation will be done by railroad company 
forces. 

Test Installations 

Sixteen railroads report road tests of train control de- 
vices. Perhaps the most extensive test installation made 
is that put in service by the Pennsylvania Railroad on 
51 miles of road between Sunbury, Pa., and Lewiston. 


This installation uses the Union Switch & Signal Com- 
pany’s three-speed continuous induction system. ‘Twenty 
locomotives have been fitted up with the engine equip- 
ment. The New York, New Haven & Hartford has in 
service a 10-mile test installation of the Union Switch 
& Signal Company’s three-speed continuous induction ap- 
paratus between Cedar Hill, Conn., and Wallingford, with 
one locomotive equipped. 

A test installation of the intermittent induction system 
as developed by the National Safety Appliance Company 
has been in service on 5 miles of single track on the St. 
Louis-San Francisco between Nichols Junction, Mo., 
and Brookline since June, 1923, on which there are 8 
locomotives now equipped. This same system of train 
control is being tested on the Chicago & Alton, which 
has made an installation on 14 miles of double track near 
Bloomington, Ill.. There are 4 locomotives equipped and 
operating over this territory. 

The Chicago & North Western has been conducting 
a road test on the General Railway Signal Company’s 
intermittent induction train control system, with tapered 
speed control. This test installation is in service between 
West Chicago, Ill., and Elgin, a distance of 16 miles. The 
Buffalo, Rochester & Pittsburgh has also been testing the 
General Railway Signal Company’s intermittent induction 
system, with the tapered speed control on 16 miles of road. 
our locomotives are equipped for test purposes. The 
Baltimore & Ohio has made a test installation of the Gen- 
eral Railway Signal Company’s intermittent inductive sys- 
tem. This installation consists of three magnet groups 
and one locomotive equipped with the engine device. 

The Chicago, Burlington & Quincy put in a test in- 
stallation on 8 miles of road, using the Federal Signal 
Company’s continuous type of train control. One engine — 
was equipped and the material for an additional locomo- 
tive is practically completed. The Delaware & Hudson 
has been making a test of the Federal Signal Company’s 
system using one locomotive over 3.5 miles of road. 

The Union Pacific has in service a test installation in- 
cluding three systems, the Union, the Miller and the Na- 
tional. One locomotive is equipped with the three de- 
vices, the wayside equipment of the systems being 
installed on different track sections. 

Numerous road tests for short periods of time have 
heen made by several roads among which is the Great 
Northern test of the Miller and the National systems. 
The Cleveland, Cincinnati, Chicago & St. Louis has made 
tests of the Indiana Equipment Company’s device, while 
the Webb, and the Train Control Corporation of America 
(Clifford) devices are under test on the Erie railroad. 
Numerous other tests not mentioned in this article have 
been made. However, the list as shown in the accompany- 
ing table includes those installations and tests as reported 
by the railroads to the Commission. 

On January 14, the Interstate Commerce Commission 
added to its original train control order a list of 45 addi- 
tional railroads requiring that these roads make installa- 
tions of automatic train control over one passenger loco- 
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motive division between specified limits. Forty-seven of 
the original 49 railroads were also ordered to make fur- 
ther installations over another passenger locomotive divi- 
sion in addition to the first division ordered to be installed 
on June 13, 1922. The railroads have asked for a rehear- 
ing on train control and asked that the second order be 
annulled. Inasmuch as the second order has been of such 
recent date the new roads have not had the opportunity 
as yet to decide definitely what is to be done on their lines 
as it will be necessary for each railroad to study the local 
traffic conditions peculiar to itself. For this reason the 
information given in this article is based largely upon the 
49 roads included in the original order. 


Strathcona Memorial Fellowship in 
Transportation 


STRATHCONA Memorial Fellowship in Transporta- 

tion, of one thousand dollars, is offered an- 
nually for advanced work in transportation, with special 
reference to the construction, equipment and operation 
of railroads, the problems connected with the efficient 
transportation of passengers and freight and the financial 
and legislative questions involved. The holder of the 
Fellowship must be a man who has obtained his first de- 
gree from an institution of high standing. In making 
the award, preference is given in accordance with the 
will of Lord Strathcona to such persons or to sons of 
such persons as have been, for at least two years, con- 
nected in some manner with the railways of the North- 
west. 

Applications for this Fellowship should be addressed 
to the Dean of the Graduate School of Yale University, 
New Haven, Conn., before May 1, on blanks which may 
be obtained from the Dean, and should be accompanied 
by— 

an A statement of the applicant’s education and prac- 
tical experience. 

2. A statement of the particular field of interest to the 
applicant and his reasons and purposes for desiring the 
Fellowship. 
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3. Letters of recommendation. 
4. Reprints of articles or publications by the applicant, 


Direct Current Transformer 


A DEVICE which is called a direct-current transformer is 

described in literature sent out recently by the Gisholt 
Machine Company, Madison, Wis. The transformer is, 
in fact, a specie of potentiometer and its purpose, as the 
name implies, is to provide small quantities of direct cur-_ 
rent at a low voltage from regular direct-current supply 
circuits. 

When there is no load on the secondary, the current 
consumption from the supply circuit is only 60 miliam- 
peres. The maximum capacity of the transformer is five 
amperes. Pilot lamps are used to indicate conditions in 
the circuit. The device is used for elevator signals, clock 
systems, time stamps, bells, buzzers and so forth. It has 
been approved by the Underwriters’ [Laboratories and 
about 200 are in use,in the direct-current district of 
Chicago. 


To serve as a standard of radio frequency the Bureau 
of Standards has two specially constructed wavemeters 
covering the frequencies from 18 to 4,600 kilocycles per 
second. These standard wavemeters are used in calibrat- 
ing wavemeters belonging to the Radio Inspection Service, 
manufacturers, colleges or others in need of standards of 
frequency, in radio measurements and in adjusting the 
set used to transmit standard frequency signals. 

Each wavemeter consists of a variable air condenser of 
special design, four fixed mica condensers, a number of 
interchangeable inductors or coils, and a resonance in- 
dicating device. The majority of the inductors are 
wound with high-frequency cable in a single layer upon 
a skeleton frame of bakelite. 

The wavemeter is tuned by varying the air condenser 
and obtaining the maximum deflection of an indicating in- 
strument which is connected to two turns of wire and 
loosely coupled to the inductor in the wavemeter circuit. 
Either of two instruments may be used, a thermogal- 
vanometer or a.d.c. milliameter and crystal detector. — 
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The C. N. R. Continental Limited in British Columbia 


Report of A. R. E. A. Committee on Electricity 


Overhead Transmission and Distribution Line Construction Among the 
More Important Features Presented 


T the 25th annual convention of the American Rail- 
way Engineering Association, recently held in Chi- 
cago, the Committee on Electricity presented some 

interesting specifications in connection with the construc- 
tion of overhead electric supply lines for railroad use on 
railroad property. The following is an abstract of the 
report which was presented : 


General 


Scope.—These specifications describe the standard prac- 
_tices for the construction of electric power transmission 
and distribution pole lines, exclusive of overhead contact 
wires. ~ 

Location.—In laying out lines consideration shall be 
given to permanency of location and to avoidance of rail- 
road and highway crossings and unnecessary corners. 

Lines should ordinarily be located as close to the edge 
of the right-of-way as will leave room for the proper use 
of side guys. Where, however, the right-of-way is ex- 
ceptionally wide the line need not be placed along the 
extreme edge, but should preferably be located a sufficient 
distance from the nearest track to provide ample clear- 
ance in the case of overturning. 

The greatest practicable separation should be main- 
tained from all communication lines (telegraph, telephone 
and signal). In general it is desirable to place supply 
lines on the opposite side of the right-of-way from com- 
munication lines. 

Lines should be so located as to permit an unobstructed 
view of signals, signs, etc. 

Relative Levels——In general, circuits shall be arranged 
in the order of their operating voltages, conductors of the 
greatest voltage occupying the highest position, with the 
exception of trolley feeders which may occupy the lowest 
position. 

Inverted Levels —Where circuits of lower voltage must 
of necessity occupy upper positions, their mechanical con- 
struction shall equal that required for circuits of higher 
voltage below them. 

Fire Hazard—Poles shall be located as far as prac- 
ticable from inflammable structures. The space around 
poles should be free from underbrush, grass or other in- 
flammable material. 

Tree Trimming —Where trees exist near the conduc- 

tors they shall be trimmed so that neither the movement 
of the trees nor the swing or sag of the conductors will 
cause contact. Overhanging or decayed trees endanger- 
ing the line should be removed. 
_. Protective Coating —Steel poles, towers or supporting 
structures, bolts, nuts, washers, guys, anchor rods and 
similar parts of material subject to rapid corrosion under 
prevailing conditions shall be protected by galvanizing, 
“painting or other treatment which will effectively retard 
corrosion. Parts shall be thoroughly cleaned at the shop 
before treatment. 

Material to be galvanized shall be drilled or punched 
before galvanizing. 

An approved paint shall be used and painting shall con- 


sist of one shop coat on contact surfaces before assem- 
bling, one complete shop coat and one or more complete 
field coats after erection. Before painting in the field, the 
surface shall be thoroughly cleaned, and worn or defaced 
spots, field rivets and bolts shall be touched up. No paint- 
ing shall be done on frosted or wet surfaces. 

Guards and Warning Signs——Supporting structures 
and guys exposed to traffic or damage which will mate- 
rially affect their strength shall be protected by suitable 
guards, preferably painted white. Warning signs shall 
be provided where local conditions require their use. 

Types of Construction —These specifications provide for 
two types of construction, namely, Type I and Type II. 
These types differ only in the allowable unit stresses. 

Type I Construction Type I construction shall be used 
for lines where the voltage of conductors exceeds 750 
volts (440 volts to neutral or ground) and located as fol- 
lows : 

(a) Paralleling railroad tracks or their associated wire 
lines and within fouling or striking distance in case of 
overturning. 

(b) Adjacent to highways. 

(c) At station grounds. 

Type II Construction—Type II construction may be 
used for lines of any voltage where located beyond foul- 
ing or striking distance from the railroad tracks or their 
associated wire lines, and for any lines wherever located 
having a voltage between conductors of less than 750 volts 
(440 volts to neutral or ground). 

Construction at Railroad Crossings and Crossings of 
Communication Lines——At railroad crossings and cross- 
ings of communication lines, construction, inclusive of 
clearances, should conform to the Railroad Specifications 
for Electric Light, Power Supply and Trolley Lines 
Crossing Railways. 


Clearances 


Clearance from Tracks.—Poles shall preferably be set 
so that the minimum horizontal clearance of any pole, guy 
or other attachment will be 10 ft. from the gage line of 
the nearest main track rail. In special cases poles may 
be set and guys placed with a minimum horizontal clear- 
ance of 8 ft., provided that the lowest conductor or similar 
attachment to a pole with a horizontal clearance of less 
than & ft. shall be, at 60 deg. F., not less than the follow- 
ing height above the top of rail: 

27 ft. 

28 ft. 

28 ft. plus 0.1 ft. for 1,000 volts 
in excess of 7,500 volts with 
a minimum of 30 ft. 

At sidings, poles may be set at a minimum horizontal 
clearance of 7 ft. from the gage line of the nearest track 
rail, provided the conductors and attachments having a 
horizontal clearance of less than 7 ft. from the nearest 
track rail conform in height to the values given in the 
preceding paragraph. 


Nore.—In exceptional cases where the above horizontal clearances cannot 
be secured, poles and attachments may be placed closer to the nearest track 
rail than specified above, provided they are outside the standard clearance 
diagram of the railroad, and provided the conductor clearances are not less 
than specified in the first paragraph of this section, 


Conductors, 0 volts to 750 volts.......- 
Conductors, 750 volts to 7,500 volts.... 
Conductors over 7,500 volts.......+++> 
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Clearance from Ground.—The minimum clearance from 
ground, under conditions of maximum sag shall be not 
less than specified in the following table: 


Tasie I 
Clearance for the several groups 
a 
Guys, spans, 
lightning protection 
wires, messengers, 750 volts 
lines less than up to 7,500 


Nature of crossing 750 voltsto ground _ volts to ground 
Crossing or along streets or alleys in urban 


districts or crossing streets or roads in 


Tural Ndistricts ie ce ee eee lene US: Ls 20 ft. 
Crossings above spaces or ways accessible 

to: pedestrians only, Waseem acs seine L2 Si tae 15 ft. 
Above ground of right-of-way ..........+. LO) ft: 13-6 


For voltages in excess of 7,500 volts add to the above clearance 0.1 ft. per 
1,000 volts in excess of 7,500 volts. 


Horizontal Clearances from Paralleling Lines——Where 
practicable, the horizontal clearance from a paralleling line 
of another class shall be not less than the height of 
poles of the taller line or the lines shall be on the opposite 
sides of the right-of-way. 

In case such separation cannot be obtained, the circuits 
of the higher voltage class shall be attached to their sup- 
porting structures at a higher level than those of the asso- 
ciated line. 

Clearance from Trees—A clearance of at least 4 ft. 
from trees and underbrush shall, where practicable, be 
provided for all wires and cables. The clearance shall not 
be less than 2 ft. . 

Clearance from Buildings.—Conductors should be so 
arranged and maintained as to hamper or delay firemen 
as little as possible in the performance of their duties. 

Conductors, unless in grounded metal conduit or 
grounded metal sheathed cables, shall have a clearance 
from the face of buildings of not less than 6 ft. plus 0.1 ft. 
for each 1,000 volts in excess of 7,500 volts. 

Conductors, unless in grounded metal conduit or 
grounded metal sheathed cables, crossing over buildings 
should preferably have a minimum clearance of 10 ft., 
and crossing over bridges 8 ft. plus 0.1 ft. for each 1,000 
volts in excess of 7,500 volts, in addition to the require- 
ments mentioned in paragraph entitled “Clearance from 
ground.” 

Clearance from Bridge Abutments.—The clearance ‘be- 
tween any conductor and the face of abutment shall be not 
less than 3 ft. for steel bridges or other bridges with ac- 
cessible wing walls, or 1 ft. for brick, stone or concrete 
bridges with inaccessible wing walls or without wing 
walls, but in no case shall the clearance between any con- 
ductor and the face of an abutment be less than that re- 
quired in clearance for Bridge Structures except that con- 
ductors as covered in the following paragraph may be 
attached directly to the face of an abutment not less than 
2 ft. below the elevation of the bridge structure and they 
shall provide clearance for pedestrians, vehicles, etc., as 
may be required. 

Insulated conductors beneath bridges should preferably 
be installed in metal conduit or armor or metal sheath 
cable. The conduit or messenger (if any) and the armor 
or metal sheath of the cable shall not be in metallic contact 
with the bridge structure and shall be permanently and 
effectively grounded. The insulation of such conductors 
shall be capable of withstanding at least twice the normal 
line voltage between any two conductors or between any 
conductor and the sheath or armor. If such conductors 
are attached to the bridge supports they shall be supported 
in an approved manner with insulator pins permanently 
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and effectively grounded independently of the bridge 
structure. The bridge structure itself shall be perma- 
nently and effectively grounded. 


Clearance from Bridge Structures——The clearance be- 
tween any conductor attached to the bridge in open con- 
struction and any portion of the structure shall preferably 
be not less than the following: 


TasLe II 
Nominal Operating Voltages 
- 


: == 

Exceeding Not Exceeding Clearances 
Ferrers 2,500 et 
2,500 5,000 2 tts 
5,000 7,000 Die kte 
7,000 14,000 Set. 
14,000 27,000 7% ft. 
27,000 35,000 9 ft. 
35,000 aeleiehess 12 ft: 


Where conductors in open construction are not attached 
to the structure, the minimum clearance in any direction 
from the bridge structure shall be 3 ft. for voltages not 
exceeding 7,500 volts. Such clearances of conductors of 
greater voltages shall conform to the above table. 

Separation of Conductors at Supports—(a) The mini- 
mum separation, in any direction, at the point of support 
for conductors of different potential supported on insula- 
tors which are not free to swing shall be not less than the 
sum of the following quantities : 

One inch for each 30 ft. of the longer adjacent span. 

One inch for each foot of normal apparent sag (60 deg. 
Fahr. and no wind). 

Four-tenth inch for each 1,000 volts in excess of 7,500 
volts between conductors. 

(b) In no case shall the separation be less than that 
shown in the following table: 


TasLe III 
Voltage Between Conductors 
wae 


tae a 

Exceeding Not Exceeding Separation 

0 7,500 12 in. 
7,500 14,000 20 in. 
14,000 27,000: 30 in. 
27,000 35,000 36 in. 
35,000 47,000 45 in. 
47,000 70,000 60 in. 
70,000: 60 plus 0.6 inch for each 1,000 volts 


in excess of 70,000 volts 


Note—Direct current railway feeders 4/0 or larger not exceeding 750 volts 
may have 6 in. separation. 


(c) Where supported by insulators of the suspension 
type, the separation of conductors shall be increased so 
that one string of insulators may swing transversely’ 
through an angle of 45 degrees from the vertical position, 
the other remaining stationary, without decreasing the 
separation in Paragraphs (a) and (b) above, measured at 
the point of conductor attachments. 


Note 1.—In long spans or where there is a wide disparity in size of con- 
ductors, the clearances given above may be insufficient to give proper separa- 
tion in the center of the span and the clearances shall be increased, 


Notre 2.—The separations specified above do not apply to pole wiring. 


Clearance of Conductors from Supports, Guy Wires, 
Trolley Span Wires and Conductors of the Same or Other 
Circuits on the Same Supports—(a) The clearance of 
conductors from the surfaces of poles or towers shall be 
not less than a 5 in. plus % in. for each 1,000 volts in 
excess of 7,500 volts, except that conductors carrying not 
more than 300 volts may be carried on one side of the pole 
on suitable metal brackets or racks with a clearance of not 
less than 3 in. ; 

(b) The clearance of conductors from surfaces of sup- 
ports (except surfaces of poles or towers) or from verti- 
cal or lateral conductors of the same circuits shall be not 
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less than 3 in. plus % in. for each 1,000 volts in excess of 
7,500 volts. 

(c) The clearance of conductors from guy wires and 
trolley span wires or from vertical or lateral conductors 
of other circuits shall be not less than 6 in. plus four-tenths 
inch for each 1,000 volts in excess of 7,500 volts. 


Note,—Where a conductor is supported by the span wire this clearance is 
not required. 


(d) Where suspension type.insulators are used and are 
free to swing, the clearance requirements of (a), (b) and 
(c) above shall be maintained with a transverse insulator 
swing of 45 deg. measured from the vertical position. 

(e) The clearance of conductors from guy, trolley span, 
suspension or lightning protection wires paralleling the 
line, shall be not less than the separation required between 
any two of the line conductors, with which such guy, trolley 
span, suspension or lightning protection wire is imme- 
diately associated. 

Side Clearance of Conductors of One Line from the 
Supports of Another Line-—Where conductors of one line 
are carried near a supporting structure of a second line, 
and are not attached thereto, the clearance between the 
conductors of the first line and any part of the supporting 
structures of the second line shall be not less than three 
feet at 60 deg. F. and no wind. 

In no case shall this clearance be less than the values in 
Table III plus 2 ft. increased by 2/10 ft. for each 10 ft. 
of the distance from the nearest support of the lower line 
to a point in the lower line nearest the nearer support of 
the upper line. 


Grading of Lines 


Grading —In general a line should follow the contour 
of the ground so that poles may be uniform in length. 
Where the contour of the ground changes abruptly or 
where it is necessary to change the level of the line to 
clear trees, buildings or other obstructions or at crossings, 
the lines shall be graded so as to avoid upward pulls. If 
it is impossible to avoid heavy upward pulls special con- 
struction shall be used. 


Loading 


General —In arriving at an assumed loading, the experi- 
ence of the railroad concerned, Weather Bureau wind 
velocity records, local records of ice coating, direction of 
the line, direction of prevailing winds, shelter and such 
other modifying features may be considered. 

In the calculation of stresses no reduction in assumed 
load shall be made on account of deformation, deflection 
or displacement of any part of the supporting structure, 
including the suspension insulators. 

Heavy Loading on Wires and Cables —Heavy loading 

on wires and cables shall be the weight of the wire or 
cable plus the weight of a coating of ice Y% in. in radial 
thickness combined with a transverse horizontal wind 
pressure of § Ib. per sq. ft. on the projected area of the 
ice-covered wire of cable at O deg. F. 
Medium Loading on Wires and Cables—Medium load- 
ing on wires and cables shall be the weight of the wire 
or cable plus the weight of a coating of ice Y in. in radial 
thickness combined with a transverse horizontal wind 
pressure of 10 lb. per sq. ft. on the projected area of the 
ice-covered wire or cable at 15 deg. F. 


Note.—The weight of ice shall he assumed as 57 Ib. per cu. ft, (0.033 Ib. 
per cu. in.). - 
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Light Loading on Wires and Cables —Light loading on 

wires and cables shall be the weight of the wire or cable 
combined with a transverse horizontal wind pressure of 
15 lb. per sq. ft. on the projected area of the wire or cable 
at 32 deg. F. 
Loading on Supports—On supporting structures hav- 
ing cylindrical surfaces, the wind pressure per sq. ft. for 
heavy, medium and light loading shall be the same as that 
specified in the preceding three paragraphs, respectively. 
On flat surfaces, these wind pressures shall be increased 
by 60 per cent. On latticed structures the wind pressure 
shall be taken on the actual exposed area of one face, in- 
creased by 50 per cent. The total thus obtained for lat- 
ticed structures need not be considered in excess of that 
for a solid structure of the same outside dimensions. In 
calculating the wind pressure, ice covering on supporting 
structures may be neglected. 

V ertical—The vertical loads upon poles, towers, foun- 
dations, crossarms, pins, insulators and conductor attach- 
ments shall be their own weight plus the superimposed 
weight which they support, including the wires and cables, 
ice coated where specified, together with the effect of any 
difference in elevation of supports. 

Transverse —The transverse loading on poles, towers, 
foundations, crossarms, pins, insulators and conductor at- 
tachments shall be that due to the horizontal wind pressure 
specified for the district on the conductors, ice covered 
where specified, the wind pressure on the structures them- 
selves as specified, together with any transverse load due 
to a turn or angle in the line. 

Longitudinal—On anchor or dead end structures the 
longitudinal loading on poles, towers, foundations, cross- 
arms, pins, insulators and conductor attachments shall be 
the total pull of all wires and cables supported, the pull in 
each being taken as the tension therein when loaded as 
specified for the districts. 

Where there is an unbalanced load due to any cause 
such as an unsymmetrical arrangement of conductors 
which will cause torsional stresses in excess of the stresses 
due to the longitudinal and transverse load specified, such 
conditions shall be taken into consideration and adequate 
provision made for them. 

On intermediate poles, towers, foundations, crossarms, 
pins, insulators and conductor attachments the longi- 
tudinal loading requirement may be neglected, provided 
the complete structure will meet the transverse strength 
requirements if applied in any direction. 

Norte.—In the case of flexible Structures commonly known as A frames the 
above requirements may be considered as being met longitudinally if all 
structures between anchor structures are connected by an overhead ground 
wire attached to each structure and capable of withstanding, without exceed- 


ing the allowable unit stress, a longitudinal loading equal to the transverse 
loading. 


The latest list of stations broadcasting weather 
reports, music concerts and lectures shows 95 broadcast- 
ing stations connected with universities, colleges, and 
other schools. The same directory lists 46 newspapers or 
publishing houses which have their broadcasting stations, 
while 20 churches are shown in the lists. This does not, 
however, include a number of churches whose services are 
broadcasted through some other station. Two states have 
broadcasting stations for their bureaus of markets, while 
nine municipalities, chambers of commerce or boards of 
trade have broadcasting stations, part of these being used 
for city police forces. 


Reversed Phase Causes Subnormal Motor Speed 
By V. T. KropIpDLoWSKI 


During a time the writer was employed in the steel in- 
dustry in the northern part of Minnesota, he was called to 
one of the mining localities to correct an induction motor 
trouble. It was a three-phase 440-volt, six-pole, 60-cycle 
squirrel cage induction motor. Being a six-pole 60-cycle 
motor, its no load speed should be 1,200 r.p.m. By apply- 
ing a speed indicator its speed would vary between 400 
and 500 r.pin. The rotor had no loose end connections 
and it did not develop a high voltage, nor did it heat. 
The writer asked if anything had been done to the pri- 
mary winding and was told that on account of the motor 
burning out it had just come from the main repair shop 
where most likely it had received some new winding. The 
writer then removed one of the heads so as to get at the 
end connections. He connected the primary winding to 
his automobile storage battery, connecting two leads to 


Fig. 1 


the positive side of the battery and one to the negative. 
Connected in this manner, a properly connected three- 
phase motor should be magnetized in such a way that 
three consecutive poles would be of the same polarity and 
the next three of opposite polarity, forming, in the case 
of a 1,200 r.p.m. 60-cycle motor, six groups of alternately 
positive and negative poles. In this motor, however, when 
testing with a small pocket compass, the consecutive poles 
were alternately north and south, as per Fig. 1. This 
indicated that one of the phase windings was reversed. 
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The three leads were then connected to the positive lug 
of the storage battery and the star connection (it being a 
star connected winding) to the negative lug. Connected 
thus, the polarities of adjacent poles should be opposite, 
but in this: motor three consecutive poles had similar 
polarities while the next three had the opposite polarity, 
etc. Since the only polarities that could be reversed to 


bring about the proper arrangement were those corre- 


sponding to phase No. 3, Fig. 2, it indicated that this 


phase was reversed; that is, the terminal which should 
have been a lead was connected to the star point and vice 
versa. When the end connections of phase No. 3 had 
been reversed, as shown in Fig. 3 and the winding con- 
nected to the storage battery in such a way that current 
flowed into leads 1 and 2 and out of lead 3, see Fig. 3, 
the small pocket compass showed that the poles were 
properly magnetized, that is, three consecutive poles being 


of the same polarity, forming six groups of positive and — 


negative pole regions. The direction of the currents in 
the three phases, due to being connected to the battery in 
this manner is representative of the instantaneous values 
of the currents surging through the primary winding of 
a three-phase motor when properly connected to a three- 
phase supply circuit. The magnetism in each of the three 
similar poles swells to its maximum strength consecutively 
during a half cycle, then the polarity is changed in all 
three poles again during the next half cycle and the swell- 


ing of the magnetism is repeated, and so on: This is what 


causes the rotating field and drags the rotor around at a 
speed corresponding to the number of such groups of 


at p 
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pole regions and to the number of cycles of the supply 
circuit. When one of the phases, or windings, of a three- 
phase motor is reversed, however, there is a period dur- 
ing each half cycle when the swelling of the magnetic 
lines in the consecutive poles does not progress, but mere- 
ly pulsates, during which period the rotor receives no im- 


pulse to rotate. This explanation accounts for the motor 
in the above case running only at about a little more than 
one-third its normal speed. 


Reducing Arcing of Buzzer Contacts 


A simple and effective way to save buzzer contacts 
from being prematurely burnt out is to connect a tele- 
phone condenser of about 2 mfd. capacity across the: con- 
tact points. In cases where these points were burnt out 
in certain service in about three months, the service of 
buzzers was extended to more than a year by shunting 
a condenser across the contacts. This is a great saving 
in the repair bill for it costs as much in labor and material 
to repair the points of a buzzer as a new buzzer would 
cost. A 2 mfd. capacity condenser may not be suitable 
for all buzzers, therefore, it is a good idea to try different 
capacities until the sparking stops. 


Questions for March 


1. J am anxious to secure a little information that will 
help me in the design of a spot welding transformer. 
What voltage and current does it take to spot weld two 
pieces of jacket iron together, the tron being 1/16 in. 
thick? The transformer I want must operate on a 220- 
volts, 60-cycle power line. What size copper will I need 
on primary and secondary and how many turns on each? 
What size core will I need? Cae MAG: 
2. Can you illustrate the law showing the relation be- 


tween the line loss and voltage on a transmission line? 
- H.C 
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Spot Welder Design 


1 To give full and complete information with working 
drawings, etc., of a spot welding machine would be out- 
side the scope of this department, but a few points may 
be given here that will be helpful to any one who is inter- 
ested in this problem. 

For welding jobs such as you have in mind it is com- 
mon practice to use a transformer of about 12 kw. capac- 
ity. A voltage on the secondary of from three to five 
volts would probably prove satisfactory. Presumably, if 
the turns on your primary correspond in size and number 
to the turns on the 220 volt winding of a 12 kw. trans- 
former, you will have the right number. This number 
probably will vary considerably with the amount and 
quality of iron in the core. The number of turns in the 
secondary will be as 5 is to 220 in relation to the number 
of turns in the primary. 

The operation of spot welding includes a number of 
variables. A given job can be done in a certain amount 
of time with a given current, and if the current is in- 
creased, the time can be reduced. The amount of pres- 
sure between sheets also affects the time and current used. 
In addition to this, if a large width of iron is included 
between the jaws of a welder it will have an inductive 
effect on the transformer, which will cut down the cur- 
rent in the secondary. In some cases, the amount of cur- 
rent 1s reduced considerably by having two sheets to be 
welded touch only at the spot where the welding is to 
take place. 


Loss on Transmission Lines 


2. In planning a transmission line it is necessary to 
make an allowance for the energy consumed in the trans- 
mission of the power. When the watts to be lost in the 
line and the transmission voltage is decided upon it is 
relatively a simple matter to determine the size of con- 
ductors necessary. The higher the transmission voltage, 
the smaller will be the watts lost for the same size of con- 
ductors, but since the watts to be lost is previously deter- 
mined, it follows that in order to maintain this fixed loss, 
as the transmission voltage is increased the size of the con- 
ductors will become smaller. In fact, with the same loss 
on the transmission line, the cross section of the line con- 
ductors will be inversely proportional to the square of the 
voltage of transmission. As an illustration, suppose 
50,000 watts are to be transmitted and that 1,000 watts is 
the permissible loss on the line. If the energy is delivered 
at 50 volts and the weight of copper required is 1,000 Ib. 
then the comparative weight of copper for other voltages 
according to the foregoing law is given in the following 
table : 


Energy Transmitted Less on the Line Copper 

A. — —_ A —~ Required 

Kw. Volts Amperes Volts drop Amperes Watts Pounds 
50 . 100 500 2 500 1,000 1,000 
50 200 250 + 250 1,000 250 
50 500 100 10 100 1,000 40 
50 1,000 50 20 50 1,000 10 


Questions for April 
1. Why is it that an electro-magnet of the horseshoe 
type, one end of which is rounded, has the greatest trac- 
tive power on the rounded end? 
2. I would like to use a voltmeter to measure insula- 
tion resistance of conductors. Is this practical? J. W. 


Marker and Sign Plug 


A marker and sign plug, designed to provide outlets for 
either electric markers or signs on electric lighted trains, 
has been developed by the Central Electric Company. The 
plug consists of an insulating block in which are mounted 
two or three finger contacts made of aluminum which will 
fit any Gibbs standard train line connector, a fuse block of 
ample capacity, and two Hubbell T-Slot receptacles which 
will take any standard GE or Hubbell plug cap. 

As the Gibbs receptacle on the rear end of a train is 
never in use, all that is necessary in order to connect elec- 


Ralco Type V R Marker and Sign Plug 


tric markers or electric signs on any train is to insert this 
plug and two outlets are immediately available. 

The plug is a new member of the Ralco family and is 
made in two styles; the VR-2 plug for axle generator sys- 
tems and the VR-3 plug for head end systems where the 
loop is closed on the rear car of the train. 


Two New Motors 


Two new lines of motors are now being offered by the 
Western Electric Company. One of these lines is the 
SCR single-phase motor and the other is the type KT 
riveted frame polyphase motor. 

The SCR motor starts as a repulsion type motor and 
operates on the squirrel cage induction principle. Short 
circuiting switches are eliminated and the motor is simple 
in construction. The motor combines high starting 


torque with comparatively low starting current. Operat- 
ing characteristics are similar to those of an induction 
motor. Both maximum and accelerating torque approxi- 
mate 200 per cent of full load torque without any low 
points during acceleration. No load and full load speed 
are respectively about three per cent above and below 


Type KT Polyphase Induction Motor 


synchronous speed. The stator windings consist of con- 
centric polar windings arranged for double voltage con- 
nections. The rotor contains a cast squirrel cage winding 
and a multiple type repulsion wire winding with equalized 
commutation connections to insure uniform distribution 
of armature currents. 


The KT motor represents an entirely new type. It is 


Type SCR Repulsion-Induction, Single Phase Motor 


a 40-deg., continuous duty, riveted frame motor and is 
available up to sizes of 15 hp. The motor differs from 
polyphase induction motors made previously by this com- 
pany in that there is less heating at a given load, higher 
efficiency, higher power factor at full load and fractional 
load and increased starting torque. The maximum torque 
for different sizes ranges from 275 per cent to 300 per 
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cent of full load synchronous torque and there are rela- 
tively few dips in the accelerating torque curves. Com- 
pared with previous types, the KT motor is built with 
from 50 to 100 per cent increase of oil reservoir capacity, 


-a new method of directing ventilating air which assists 


cooling and prevents dirt settling on the windings and a 
cast one piece rotor which has neither joints nor high 
resistance spots. 


One-Man Portable Universal Welder 


A new type of welding transformer has been developed 
by the Electric Arc Cutting & Welding Company, New- 
ark, N. J. It is called universal because it can be operated 
from almost any shop supply circuit whether it is alternat- 
ing or direct current and the manufacturers offer it for 
doing all kinds of arc welding and also for nickel spotting, 
lead burning spot-tack welding and various other welding 
applications. 

Previous designs of welding transformers made by this 
company could be used on alternating current voltages 
such as 220-440 or 110-220. ‘This unit which is no larger 
than the regular size can be used on the 110, 220 or 440 
volts alternating current by means of multiple, series mul- 
tiple and series combinations of the coils of the primary 
winding. To make the same machine operate on 25 and 
40 cycles, taps and adapter windings are used to obtain the 
proper electrical characteristics. Operation of the blower 


Barrow-Type Universal Arc Welding Machine 


and automatic switch are not interfered with by any of 
these circuit combinations. 
ratus can also be operated on 110 and 220 volts direct 
current by means of a resistor-reactor combination which 
is inserted in the circuit together with the secondary 
winding. 

The core of the transformer is made of silicon steel. 
The windings are of double asbestos magnet wire each 
layer of winding separated from the next by pure mica. 
The primary is separated from the secondary by four lay- 
ers of mica and 14-in. asbestos spacers. The machine has 
all welded joints so that there is nothing in its construction 
which will melt or char. 

Previous designs of these welders, which weigh about 
200 pounds, were carried by two men. The machine has 
now been made easily portable by one man by the addition 
of wheels at one end and an extension of the side handles 


= 
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In addition to this, the appa-— 
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at the other so that it can be moved about like a wheel- 
barrow. ‘The machine is furnished either with or without 
the wheeling arrangement. 


Expanding Guy Anchor 


The Signal Accessories Corporation of Utica, N. Y., 
has recently placed on the market an expanding guy wire 
anchor for use in connection with pole line construction. 
The anchor is furnished in two distinct styles, namely, 
of gray iron designated as Type-A, and malleable iron 
or Type-B anchors. Both types have an expanded spread 
of 18 in. and a normal or contracted circumference of 
approximately 7 in. Rods for the anchor are furnished 
either plain, painted or galvanized in lengths of 6, 7 or 
Spit: 


To install a Saco expanding guy anchor, an 8 in. hole 


Expanding Guy Anchor in the Closed and Open Positions 


is dug or bored to the required depth and at the proper 
angle, the anchor inserted in the hole and expanded by 
turning the red with a reverse or counter-clockwise rota- 
tion, 30 to 35 revolutions. The upper and lower plates 
eradually approach each other, which action forces the 
four blades into undisturbed earth leaving no voids to 
fill and settle later. It is claimed that the Saco anchor 
is locked at any position of its expansion and cannot be 
collapsed without rotating the rod. Should it be desirable 
to reclaim or remove the anchor for installation at an- 
other point, it can be accomplished by merely loosening 
the dirt for a distance of 4 in. around the rod and then 
turning it 30 to 35 times in a clockwise direction, col- 
lapsing the blades and so loosening the anchor in the 
ground to allow for its removal. 


Distant Dial for Watthour Meters 


The General Electric Company has developed a distant 
dial mechanism for use with watthour meters where, for 
various reasons, it is desired to have the registration of 
the meter appear at a point remote from that where it is 
installed. This device is actuated through a contact 
mechanism in the register of the watthour meter. 


E. D. Allmendinger, manager of the foreign depart- 
ment of the Black & Decker Manufacturing Company, 
Towson, Md., sailed for England on March 15th. 


The Interstate Commerce Commission has granted 
a petition of the New Orleans Great Northern for a modi- 
fication of its train control order of January 14, 1924, 
exempting that road from compliance therewith. 


The Western Railway Club will hold its annual 
meeting on Friday evening, May 23, at the Edgewater 
Beach hotel, Chicago. Fred W. Sargent, vice-president 
of the Chicago & North Western, will be the speaker of 


the evening. 


One span of the bridge of the Western Maryland 
over Willis Creek, Cumberland, Md., was carried away by 
a flood on March 31, together with 20 carloads of sand 
which ‘had=been placed on the bridge in the hope of keep- 
ing it in place. * 

A freight train of the Baltimore & Ohio broke 
through a bridge near Newark, Ohio, on March 29, and 
the locomotive and eight freight cars fell into the stream. 
Four trainmen were killed. The failure of the bridge is 
said to have been due to a flood. | 


At Woodford, Va., on the Richmond, Fredericksburg 
& Potomac on April 2, the: southbound Florida Special of 
the Atlantic Coast Line was derailed and the locomotive 
was overturned. The engineman was killed and the fire- 
man was injured. Eight coaches left the rails. 


The Dixie Limited southbound, of the ‘Chicago & 
Eastern Illinois, was derailed at Cayuga, Ind., on March 
29, the engine and first two cars being thrown off the 
track at the derailing switch approaching the crossing of 
the New York, Chicago & St. Louis. Three employees 
were slightly injured. 


The Electric Controller & Mfg. Co. announces the 
combination of its Boston and New York offices. W. R. 
Yorkey, who has been in Boston, will now be district 
manager of the New York office. Also, a new branch 
office has been created in Philadelphia with H. K. Hard- 
castle as district manager. 


The Canadian National has equipped its Interna- 
tional Limited, which runs between Chicago and Mon- 
treal, Que., with radio apparatus for the reception of pro- 
grams from Canadian and American broadcasting sta- 
tions. A receiving set and loud speaker are installed in 
the observation car. The loud speaker can be detached 
and head sets can be used by the passengers if desired. 


The Rome Wire Co., Rome, N. Y., which purchased 
the capital stock of the Atlantic Insulated Wire & Cable 
Company of Stamford, Conn., in 1922, has announced its 
intention to bring the machinery of the latter company to 
Rome, N. Y., during the coming summer from which 
point the business will be managed. The brands of wire 
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manufactured by the Atlantic company, namely, “Dol- 
phin,” “Triton” and “Neptune” will be continued, and 
necessary additions to the Rome plant have been com- 
menced. 


H. H. Galleher, foreman of the high voltage labora- 
tory of the Westinghouse Electric & Manufacturing Com- 
pany, has been awarded the Insull medal for resuscitation, 
awarded by Samuel Insull, president of the Common- 
wealth Edison Company, through the National Electric 
Light Association to any employee of a member com- 
pany who resuscitates a person from electric shock by the 
prone pressure method. Mr. Galleher recently displayed 
great presence of mind in rescuing and resuscitating R. 
P. Redman of the Westinghouse Company, who had 
come in contact with a line carrying 100,000 volts. The 
presentation was made by R. S. Feicht, director of en- 
gineering of the Westinghouse Company, in the presence 
of employees and officials of the company, assembled at its 
East Pittsburgh works. 


No More Exhibit Space for Atlantic City Convention 


The exhibit committee of the Railway Supply Manu- 
facturers’ Association early in March completed the as- 
signment of all available exhibit space, 100,234 sq. ft., 
for the convention of Division V, Mechanical, American 
Railway Association, to be held in Atlantic City in June. 
Applications were received for 115,000 sq. ft. of space. 


Baltimore & Ohio Electrification on Staten Island 


The electrification of the Baltimore & Ohio Railroad 
on Staten Island has been begun and the first work in 
this connection will be the elimination of grade crossings. 
It is estimated that about $15,000,000 will be spent al- 
though if all of the freight lines on the island are elec- 
trified the cost will greatly exceed that amount. 

The system to be used is 600 volt direct current and 
the cars are to be of a type that is interchangeable with 
those of the Brooklyn-Manhattan Transit Company. 


Messages by Radio on the D. T. & I. 


The Detroit, Toledo & Ironton has three radio stations 
—Dearborn, Mich. (KDEN), Springfield, Ohio (WNA), 
and Jackson, Ohio (WJQ); and the station at Dearborn 
sends 400 messages a day to Springfield and Jackson. 
Springfield is 200 miles distant and Jackson is 300 miles. 
Preparations are being made to increase the capacity of 
the station to 2,000 messages a day (8 hours). Between 
Dearborn and the factories of the Ford Motor Company 
at River Rouge, a printing telegraph system is employed. 

The station at Dearborn has three towers, each 165 ft. 
high, and the antennz are 360 ft. long and consist of five” 
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wires each. The wave lengths are 1,713 at Dearborn, 
1,875 at Springfield_and 1,934 at Jackson. 


The Western Electric Company 


The annual report of the Western Electric Company for 
the year ended December 31, 1923, shows a net income of 
$10,079,471, equal to $20.15 per share on the 500,000 
shares of no par common stock outstanding. Sales during 
the year established a record with a total of $255,177,122, 
compared with $210,041,004 in 1922. Unfilled orders of 
the company on December 31, 1923, aggregated $94,951,- 
000, or an increase of $32,882,000 over the total at the 
end of 1922. | 

The income account for 1923 and the balance sheet as 
of December. 31, 1923, are as follows: 


IncoME ACCOUNT 


: 1923 1922 
ce vicigcioce ck cvsceces $255,177,122 $210,941,004 
1,302,874 2,690,836 


$256,479,996 $213,631,840 


BUMPUMTHETGHANGISG. ©. ccc ce kes ene nse $225,751,351 $189,418,973 
MMAR IIIE AS) «sacs vos: vies 18,239,356 12,716,973 
Taxes ........ Jac onsh tiie Ege ee 2,409,818 1,860,004 
Special appropriations ne tere 400,000 

; $246,400,525 $204,395,950 
Available for interest and dividends.......... $10,079,471 $5,331,793 
MESTTCCOLICCIONS: 5c cc cscc ces cee er ceare ees $1,159,958 $3,904,097 
Dividends— 

On preferred stock 7 per cent per annum... 1,727,572 
On commen stcck, $10 per share, 500,000 
EES 1° 5 Ge Ro S\at0s ARR 5 O00'000%— ay Seuettansae 
: $7,887,530 $4,186,857 
Balance carried to common stock............. 2,191,941 1,144,936 
BaLANncre SHEET 
Assets 
1923 1922 
Land, buildings and permanent fixtures....... $23,449,884 $20,257,973 
Machinery, tools and other equipment........ 33,915,918 28,947,552 
; $57,365,802 $49,205,525 
Investment in and advances tc International 
Western Electric Company, Incorporated.... 14,476,865 5p S55 On 
MMIOETUIVIESLINIENUS) «acca esas s cece ets ee eens 2,238,820 2,309,432 
Merchandise, materials and supplies.........-. 69,349,002 52,701,893 
Trade acceptances and bills receivable........ 1,066,727 1,200,838 
RPEITESIT CCCI VADIC! cic: cisiele cls cs 60 scat ees 44,311,960 36,624,943 
MMC AUC CSA? Silas os coe cy26 vos ee aie oes oi e's 462,556 ta ciemiane 
Meeeeetable SECUTITIES 2.0... cece cee eae 108,000 ei tehiate 
MMMMET MERC Ge sir eae oc ool saiis o.oo osc je' less foie cle 8 ese’ Mabstachare 7,000 
oe a ARR GS Snes eee 12,053,342 11,008,869 
Pigiiewotkine ASSEtS..... 2.56... ce cence eee $127,351,587 $66,650,518 


oor, OSPEED © gcubles GR Sterner een ae $201,433,074 $168,194,061 


Liabilities 


Commcn stock, no par value, 500,000 shares 


Beeenorized atid 4SSUEG. 0... 26s Serums es cues $77,128,767 $74,931,826 
Preferred stock, 7 per cent cumulative, par 
ra Me ah sieclin Wier. cise) qvapeisinys. 6 e\'Slesoe pees 24,679,600 24,679,600 
DraImCADHtAl StOCK. 5.000. sec cw cower e ns $101,803,367 $99,611,426 
SME UAIOME Se cteters cls. s)6 ois:eieis sfeie cls ow ee eeisie $35,000,000 $12,000,000 
Trade acceptances and bills receivable dis- 

PRECEDE t clei cie ae cicicie ss oo blcjeewis ese aas $705,659 $618,563 
Interest and taxes accrued not due........... 2,655,755 Sse} ateles 
PMR GIDAVADIC © sie. s cicicicisie cece weiss eee es 20,056,533 18,614,694 
Total current liabilities..............-. + $58,417,947 $31,233,257 
Reserve for depreciaticn on plant and equip- 

MIRE ects s ich U Scelehecs 6 \6 eas o's wie gieiview ae 34,404,141 30,431,368 
For Employees’ Benefit Fund................. 2,000,000 2,000,000 
BEMEDRLINCENCICS § . 5.0062. c ccc eet te senses 4,867,619. 4,918,010 

210 6 cRCRe IESCUOI SE OEREEC CII RIES $41,211,760 $37,349,378 


Total reserves 


fond total $201,433,074 $168,194,061 


emcee eee esse sess r ere oeeseeee 


Otheograph Used in Locomotive Tests 


Operating officials from a number of important steam 
railroad systems are co-operating with the General Elec- 
tric Company in conducting operating tests with locomo- 
tives to determine the limits of adhesion during accelera- 
tion and running with various train weights and different 
conditions of rail. = 
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The otheograph, demonstrated last December at the 
Erie works of the General Electric Company, will play an 
important part in the tests. 

The equipment used will be a Mikado type freight lo- 
comotive No. 74, furnished by the New York Central 
Railroad; one of the new Mexican locomotives, recently 
completed at the Erie works of General Electric, and a 
G-E experimental locomotive No. 18. 

The trailing train used with the above locomotives in 
turn will be made up of a dynamometer car, 10 loaded coal 
cars and a coach giving a total weight of approximately 
1,000 tons. 

Another train will consist of the dynamometer car, five 
coal cars and a coach, approximately 600 tons. 

The tests will be repeated on a dry rail, a dry rail 
sanded, wet rail, and wet rail sanded. 


General Electric Employees Subscribe to Bonds Issue 


Employees of the General Electric Company are owners 
of, or are paying on the installment plan for, a total of 
$11,458,260 in G-E Employee’s Securities Corporation 
bonds. This was announced after a tabulation had been 
made of the subscriptions to the third offering of these 
bonds, these subscriptions amounting to $5,339,800. 

The total bonds subscribed for in all three offerings, in 
the various factories of the company, are as follows: 
Schenectady, $3,584,010; West Lynn, $373,570; River 
Works, Lynn, $1,196,400; Pittsfield, $737,570; Erie, 
$833,770; Fort Wayne, $742,150; Edison Lamp Works, 
$617,140; National Lamp Works, $1,003,310; ali other 
factories, $581,790; general office, $986,120; district 
offices, $802,430. 

The number of the company’s employees who have sub- 
scribed to these bonds, which pay 8 per cent as long as the 
individual remains with the General Electric, is around 
267,100. 


Electric Storage Battery Company 


For the year ended December 31, 1923, The Electric 
Storage Battery Company reports gross sales of $11,836,- 
030 against $11,966,681 in 1922 and net income before 
federal taxes of $7,216,522 as compared with $7,570,839 
in 1922. Dividends were paid totaling $4,010,145 in 1923 
and $3,196,685 in 1922. 

The consolidated balance sheet of The Electric Storage 
Battery Company and the Willard Storage Battery Com- 
pany, as of December 31, 1923, compares as follows: 


ASSETS 
1923 1922 
era Pa Wien ts ee laa MRR UR Wen et $3,218,121 $2,485,474 
Bills and accounts receivable...............++. 5,541,555 5,354,555 
Obligaticns of the United States............... 3,867,524 4,743,034 
Tndustrial, railway and utility bonds... Ty 1,075,936 831,795. 
Accrued interest receivable............ 67,651 70,098 
TERED heb OES GOO OOO OOS Cll AtiL Seg o0 vice 9,345,946 7,928,280 
@ther minvestmentsle yeros swiss sv4 elec sites al shel Myeheae 1,665,002 1,642,053 
WMekarredmsaccoutitgas atta sticats s sieiayeteverencielslaia's, sksache 581,213 404,956 
Real estate, plant and equipment............... 11,419,161 10,624,585 
Patents, trade-marks and agreements........... 5,000,001 11,000,001 
Insurance fund, cash and securities............ 144,435 116,194 
$41,926,544 $45,201,024 
LIABILITIES 

Accounts payable ....:...-sseseeeeses er eesees $2,818,352 $2,321,025 
PNcerileds ACCOUNESIS ofsicie's styles ate tyalete icicle oeacdans 366,953 341,572 
Employees’ steck subscriptions, collecticns...... 42,831 ene 
GRO LS icone ROG OO nid aicks Goma to Aubin ae 615,422 1 6018837 
Nr eterrece StOCk) Lotus sos tietsean mists obiteterire cielereatears 32,400 32,400 
Gomimon (StOCk”” «smissre cisie seteeni die Miele sieiwias) sreistenets 19,946,925 19,946,925 
Giant) lel man. oheapoeomnd de Socaenc ocr. Sp omuoK 18,103,661 21,957,765 
$41,926,544 $45,201,024 


*Subject to allowance for federal income tax for year 1923, estimated 
at $850,000. 
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Japanese Railways Extend Time Limit on Improve- 
ment Program 


The Japanese Department of Railways has, in view of 
the heavy expenses necessitated by the September quake, 
altered its ten-year construction and repair program re- 
cently adopted. The total amount of capital to be spent 
for the realization of the plan has not been changed, but 
the time limit on the program has been placed at eleven 
or twelve years. 


The whole construction budget is given at 612,995,000 
yen. Of the total 27,404,000 yen is to be set aside for 
the purchase of locomotives and cars.. The credit for re- 
pairs and improvement is placed at 676,960,000 yen. Of 
the figure 150,127,000 yen is to be spent in purchasing 
locomotives and cars. The purchase of locomotives and 
cars is to be completed by 1928. . The electrification of 
some trunk lines figures prominently in the altered pro- 
gram. The Department of Railways proposes to spend 
81,000,000 yen for the installation of electric plants. 
Roughly 300,000,000 yen is to be used in replacing old 
rails. 


Personals 


Charles N..Winter, managing editor of the Locomo- 
tive Cyclopedia and the Car Builders’ Cyclopedia, has 
resigned to become general manager of the Rogatchoff 
Company of Balti- 
more, Md.. Mr, Win- 
ter began his engi- 
neering career in 1904 
in Poughkeepsie, N.Y. 
In 1906 he entered 
the engineering . de- 
partment of the Amer- 
ican Brake Shoe & 
Foundry Company, 
serving as draftsman 
and as engineering 
inspector of new work. 
He resigned this po- 
sition to enter the en- 
gineering department 
of the American Car 
& Foundry Company 
at New York; in 1913 
returning to the American Brake Shoe & Foundry 
Company as chief draftsman. In 1915 he moved to Vir- 
ginia, where he served in the test department of the Nor- 
folk & Western Railroad at Roanoke, and in the office 
of the engineer at the Richmond works of the American 
Locomotive Company. 

Tn 1918, Mr. Winter accepted a position on the editorial 
staff of the Simmons-Boardman Publishing Company and 
compiled the 1919 edition of the Car Builders’ Cyclopedia. 
At the close of this work he became associate editor of 
the Railway. Age and the Railway Mechanical. Engineer. 
In 1921 he became managing editor of both the Locomo- 
tive Cyclopedia and the Car Builders’ Cyclopedia, resign- 
ing from this latter position to take up his new duties 
which will include the direction of sales and advertising 
for the Rogatchoff Company in the United States and 
Canada, and also in Great Britain and Australia. The 
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sales offices will be located at 90 West Broadway, New 
York City, and in the Koehler Building, Ridgewood, N. J. 


H. K. LeSure, chief electrician in the office of the 
general superintendent of motive power of the Eastern 
Region of the Pennsylvania, has been appointed master 
mechanic of the New York Terminal. 


Patrick F, Lyons, Middle Western district manager 
of the wire division of the United States Rubber Com- 
pany, has resigned, effective April 1, 1924. Mr. Lyons 
became identified with the National India Rubber Com- 
pany, which was a subsidiary of the United States Rubber 
Company, at that time with headquarters at. Bristol, R. 1. 
in 1899, representing it in the south and middle west and 
became district manager when it opened up its Chicago 
office in 1911. ; 


Obituary 


Sidney L. E. Rose, for 15 years an engineer in the 
illuminating engineering laboratory of the General Elec- 
tric Company at Schenectady, died March 17th in St. 
Louis. He was born in Tamworth, Ontario, Canada, in 
1877. He was graduated from Queens University in 
Ontario in 1903 and in 1905 joined the General Electric 
test at Lynn. Two years later he was transferred to the 
illuminating engineering department and, when this de- 
partment was mioved to Schenectady in 1909, he came with 
it. For several years he was in charge of the photometric 
work and was widely known. 


Trade Publication 


Roller-Smith Company, New York, in its bulletin No. 
400, illustrates and describes direct current switchboard 
instruments. The list includes ammeters, milli-ammeters, 
voltmeters, milli-voltmeters and volt-ammeters. 


The General Electric Company has recently issued three 
small pamphlets which constitute the indexes to its various 
publications. One of the pamphlets is the index to supply 
part bulletins ; the second, to descriptive publications, and 
the third to instruction books and cards. 


The Independent Pneumatic Tool Company, Chicago, 
Ill., has recently issued a four-page, illustrated folder de- 
scribing the Thor universal electric tapping machine. 
The machine is designed for tapping small holes and for 
retapping larger sized holes up to 5/16 in. A universal 
motor using a. c. or d. c., 110-220-volts is used. The 
speed of the spindle is 550 r. p. m. 


Postal Car Lighting.—The Safety, Car Heating & Light- 
ing Company, New Haven, Conn., has issued a 1924 edi- 
tion of its catalogue on Postal Car Lighting. The cata- 
logue describes conduit, wiring and fixture installations 
which conform to post-office department specifications and 
it is distinctive in publications of its kind in that it is, im 
reality, a text-book on the subject of postal car lighting. 
It contains 77 pages and is profusely illustrated. It con- 
tains post-office department specifications on lighting, de- 
scriptions of electric and gas lighting equipment and lay- 
outs for 70-ft. and 60-ft. mail cars, and for 30-ft. and 15- 
ft. mail apartments. 
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From every point of view, there is much to indicate that 
the semi-annual meeting of the Association of Railway 
Electrical Engineers this year will 


The exceed all of its previous meetings or 
June gatherings. It will be recalled that 
Convention there was no June meeting held last 


year and this in itself is sence to 

Bimulate considerable interest in next month’s meeting. 
The day set for the meeting this year is June 12 which 
falls on Thursday. It will be noted that this is a change 
from previous years as the meeting has usually been held 
on Monday morning. Whether or not this will have any 
effect on the attendance is a question, but the chances 
are that the attendance will not suffer much, if any. 
Moreover, there is a most excellent reason for having the 
day of the meeting changed. It will be remembered that 
at some of the previous Atlantic City meetings certain 
reports were presented both to the Association of Railway 
Electrical Engineers and to the Mechanical Section of 
the American Railway Association which was also in ses- 
sion at the same time. Unfortunately, it so happened that 


the same hour was set for presenting the same report by 


the same committee, at two different places—an impossible 
situation. In order to avoid this conflict again, the day 
for the meeting was changed to June 12. 

It is impossible to predict just what progress has been 
made by the various committees but if the number of 
committees has any significance, there will be plenty of 
material for a lively discussion. In view of the fact that 
the convention is in session but one day and that there 
are 14 committee reports to be presented, it is plainly evi- 
dent that the electrical men are scheduled for a busy day. 

The Railway Electrical Engineer for June will contain 
all of the reports of the several committees. 

The June issue will be mailed as early as possible in 
order that those who live furthest away from Atlantic 
City may have an opportunity to read the reports before 
leaving for the convention. 

The Railway Supply Manufacturers’ Association, which 
will have an exhibit at this time, expects a record-breaking 
All of the space for exhibit purpose on 
Young’s Million Dollar Pier (and the space has been con- 
siderably enlarged this year) has been taken; an additional 
building is being erected for exhibits at the street end 
There will un- 


_ doubtedly be numerous new appliances which will be of 


k 


- neers cannot afford to miss. 


| greatest interest to electrical men. 


In short, the outlook for the June Convention season 


_ this year in Atlantic City seems to be brimful of interest- 


ing and instructive activities which railway electrical engi- 
Make your plans now to 


- 


be on hand on June 12 at least and longer if possible. The 
interchange of ideas with the other fellows from all parts 
of the country will be vastly more profitable to you and 
your company than the same time would be if spent in any 
other way. 


“The modern steam locomotive is the result of 100 years 
development and it is a most marvelous machine to which 
mankind owes much. Its perform- 
ance and limitations are both faith- 
fully reflected in ratlroad transporta- 
tion today. Train weights, operation, 
schedules, capital expenditures, reve- 
nues, all are dependent upon what the steam locomotive 
can do. The railroad operator and financier think in 
terms of steam locomotive performance and the whole 
railroad structure, physical and administrative, is founded 
upon the well understood operation and restrictions of the 
steam locomotive.” The preceding graphic description of 
a situation is quoted from a paper presented to the St. 
Louis Railway Club and the American Institute of Elec- 
trical Engineers at St. Louis, Mo., on March 14 by A. H. 
Armstrong, chairman electrification committee, General 
Electrical. Company. 

About one per cent of the mileage of railroads in the 
United States has been electrified since 1895 and although 
railroad conditions are improving, there does not seem to 
be any rapid increase in the rate at which electric traction 
is being adopted. In spite of this fact, there is an ap- 
parently unwarranted apprehension concerning the adop- 
tion of electric traction shown by builders of steam loco- 
motive equipment. This is probably because electrifica- 
tion appears to strike at the foundation of railroad 
structure. 

Unbiased and sober consideration of the situation will 
show that there is no reason for alarm on the part of the 
steam men and there is good reason for optimism on the 
part of the electrical men. In nearly all cases where 
electric traction has been installed on roads in the United 
States it has been done to meet some special condition 
that could not be met with steam power. With the build- 
ing of tunnels and improving of large passenger terminals 
more of these conditions will arise during the coming 
years but the rate will not be rapid. 

It is in the field of large freight power that the electric 
locomotive becomes a real competitor. The electric loco- 
motive is peculiarly suited for hauling heavy freight trains 
at relatively high speeds. On the other hand there is a 
tendency on the part of the railroads to use fewer Mallets 
and more Mikado and Pacific type steam locomotives. 
Whether or not there is any significance in this trend is a 
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matter for speculation. It would appear, however, that 
the steam locomotive builders inténded to improve their 
position in a field which is rightfully theirs and that the 
possibilities of using more electric locomotives in the 
heavy traction field are increasing. 


At the recent annual convention of the American Weld- 
ing Society held in New York, there was presented at one 
of the sessions some very interesting 


Carbon information concerning the use of 
Arc’ carbon arc welding. One of the 
Welding members of the society, who has given 


much study to this particular branch 
of welding, pointed out in a brief, extemporaneous talk 
some of the advantages of carbon arc welding over metallic 
arc welding as he had found them in daily practice in rail- 
road shop “work. On different occasions in the past, the 
amount of time required to train a welding operator has 
been variously stated at from two weeks ‘upward. tte 
speaker in this instance mentioned what would be looked 
upon by many as an abnormally long period of training, 
for in his opinion, three or four years are required in 
order to bring a welding operator to the point where he 
can be depended upon to perform any kind of work that 
may come his way. 

If this time is required to produce a high grade carbon 
arc welder, the effort is not altogether without its com- 
pensations for when properly used in the hands of an 
experienced operator, it is found that work can be per- 
formed at a rate which is two and one-half or three times 
as fast as is possible with the metallic are process. More- 
over, the carbon arc welder while he is learning the 

various phases of this type of welding is by no means a 
total loss as there are, of course, numerous opportunities 
to practice with the carbon arc where serious conse- 
quences would not follow the failure of the weld. In ad- 
dition to this, there appears to be a better disposition of 
metal in the welded joint with the carbon are process than 
with the metallic arc. Carbon are welding has not uni- 
versally received the same attention that metallic are weld- 
ing has but if similar results to those indicated can be 
readily obtained in other shops, it is evident that this im- 
portant process should be more extensively used and that 
a closer study of the carbon arc would pay generous 
dividends in future economies affected. 


With the ever increasing use of electric energy in the 
different railroad departments, the question of whether or 
not it is advisable to purchase or gen- 


Should Railroads erate power becomes more and more 


Purchase important. Of course, in the ultimate 
Power? analysis, the matter resolves itself 

into the fundamental question of 

economy. If it is possible to purchase power from some 


reliable power company at more favorable rates than it 
can be generated by the railroad itself, it would seem that 
the power should be bought and not generated by the rail- 
road company. 

Tt is true that purchased power supply has been known 
to fail, but it is much more certain not to fail than that of 
the usual steam railroad power plant. Where large 
quantities of electric power are used, it might be thought 
that the railroad company could compete favorably with 
the power. companies in its generation, but even in this 
instance it is more than likely that the power company 
can generate power at a lower rate. The reason for: this 
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is the better over-all efficiency of its power plant. 
generation and sale of power is the power company’s 
business and the more power it can sell, within limits, the 
cheaper will be the cost per kilowatt hour. Because of 
the many diversified uses for power, the load factor is 
better than that of the railroad power plant and all other 
things being equal, the better the load factor, the cheaper 
will be the cost of power. Furthermore, with regard to 
the liability of power failure, the chances of this are much 
more remote for the power company because of its inter- 
connected systems by means of which a number of plants. 
may be tied together so that should trouble develop in one, 
the other stations can carry the load. 

The problem is one which calls for individual sine 
but with all the means for economical operation which the 
power company can afford to install and which the rail- 
road company usually cannot afford, the generation of 
cheap electric power would seem to lie with the former) 
and not with the latter. Perhaps it is just as well that this. 
is the case for if a dependable source of cheap power is 
obtainable, there is no real excuse for the railroad to enter 
this field at all. The railroad has many problems of its. 
own which strictly pertain to railroad operation and it. 
can well afford to let someone else furnish the electric 
power to meet its ae 
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EMF Electrical Year Book—1,550 pages, illustrations, diagrams. 
by Electrical Trade Publishing Co., Chicago. Price $5.0 


‘Published 


The third annual edition of the “EMF ieee Year 
The book has been com- 
This book is a. 


Book” has just been issued. 
pletely revised and materially added to. 


The \ 


useful general reference work for the entire electrical m- 


dustry, particularly in giving complete lists of manufac- | 
turers of almost every concen te electrical product under | 
nearly 3,200 classifications of equipment. 


and scientists, associations, educational institutions, peri- 
odicals, etc. Several hundred 
added to the text, 
throughout for ease of reference. 


“Super Power as an Aid to Progress’—By Guy E. Tripp, Choirman of 
the Beard of Directors, Westinghouse Electric and Manufacturing Co., 60 
pages, illustrated, 5 in. by 7% in., bound in cloth. Published by G. 
Putnam’s Sons, New York. 


The book is a collection of articles which have pre- 
viously been published in various periodicals and news- 
papers. The subjects included are as follows: The Elec- 
tritication of North America; Private Ownership vs. Goy- 
ernment Ownership of Super-Power Systems; What 
America’s Water Power Will Do for American People; 
Water Power and Statesmanship; States Must Not Iso- 
late Their Water Power; Super-Power as an Aid to Na- 
tional Defense. 

There is nothing of a strictly technical nature to be 
found in the book. It is rather, a summary of the ad- 
vantages which would be enjoyed by the people with the 
advent of the cheaper power that is considered axiomatic 
with the development of the Super-Power System. With 
regard to the water power development alone it is pointed 
out that many millions of horsepower are continually go- 
ing 1o waste in the United States and in the specific im- 
stance of Niagara Falls it is estimated that 3,000,000 
horsepower could be developed. 


There are also. 
definitions of over 5,900 electrical words and terms, and | 
nearly 600 encyclopedic topics on the different branches 
of the industry, the leading electrical activities, inventors 


illustrations have been 


which is arranged alphabetically | 


oe 


‘most carefully planned in all of their appointments. 
every hand there is abundant evidence that thought and 


Electrical Equipment at New Engine Terminal 


Richmond, Fredericksburg & Potomac Railroad Solves Some Interesting 
Problems and Greatly Increases Facilities 


HE new engine terminal of the Richmond, Fred- 
ericksburg & Potomac at Richmond, Va., which was 
recently put into service, brought much needed relief 

for the difficulties which had been experienced in handling 
the large number of locomotives in a small roundhouse. 
It is significant to state that previous to the completion 
of the new terminal, it was sometimes necessary to handle 
as many as 100 locomotives in 24 hours in a 12-stall 
roundhouse, a condition which taxes the ingenuity of all 
concerned to the utmost. In the new engine terminal, 


there is ample capacity not only for present, but for the 
future growth for many years to come. 
completed structure has 30 stalls and this number can 
‘readily be increased to 42 should the occasion arise. 


The recently 


In 
connection with the roundhouse there is also a large ma- 


quency at 110 volts. 


three for power purposes and three for lighting. All 
power used at the terminal is at 220 volts, 3-phase, 60- 
cycle, while all of the lighting is supplied at the same fre- 
Between the 2,300-volt line which 
consists of three conductors on the topmost arm of the 
pole and the primary of the transformers are installed the 
usual cutouts mounted in individual boxes on a horizontal 
timber just above the transformers. Beneath the platform 
and also supported from horizontal timbers is a wooden 
cabinet which contains the meters used for measuring the 
power consumption. The lines are brought into the 
roundhouse through 4-in. iron conduit which is led under 
ground from the meter box. Inside of the building this 
conduit terminates in a large cabinet containing a slate 
panel upon which are mounted all of the fuses for the 


The Incoming Engine Facilities—the Inspection Pit in the Foreground, with the Locomotive Too! and Inspector’s House at the Right 


chine shop. ‘The buildings are not only of ample capacity 


for the present needs and future extension, but have been 
On 


consideration has been given to the numerous details that 
go into the construction of such buildings and particularly 
is this true in various applications of electrical energy to 
the requirements of the terminal. 


Power Supply 


The road does not generate its own power, having 
found it to be cheaper to purchase power from the Vir- 


ginia Railway & Power Company, at a rate of approxi- 


mately 1.1 cents per kilowatt hour. This cost is based on 
a monthly consumption of about 140,000 k.v.a. The 
power supply is brought to the railway company’s prop- 


erty at Boulton shops at 2,300 volts and carried to a dis- 
tance of about 2% miles to a transformer bank located 
‘immediately behind the roundhouse. 


This transformer 
bank is mounted on a platform supported by three wood 


poles. Upon this platform are placed six transformers, 


circuits throughout the shop for power as well as for 
lighting. 

All heavy locomotive repairs are made at Boulton shops, 
only running repairs being made at the Acca locomotive 
terminal. The ultimate plans for the development at Acca 
call for the construction of a modern locomotive repair 
shop, including machine and erecting shops, smithshop, 
power plant, etc. When this project is completed the 
Boulton shop will be dismantled. 


Transmission Lines and Connections 


Since the Acca terminal is a later development, it was 
natural that the existing power lines should be extended 
from Boulton to Acca. The power is taken from the Vir- 
ginia Railway & Power Company’s mains at the Boulton 
plant at 2,300 volts, 3-phase, 60 cycles. The connections 
at this point are such that in the event of failure of the 
power company’s supply, two generators located in the 
Boulton power house can quickly be pressed into service. 
While these generators are not sufficient to carry the en- 
tire load of the Boulton and Acca plants, they do serve to 
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prevent a complete shutdown in case of failure in the 
power company’s supply. 

There is at the present time an outdoor substation being 
constructed by the Virginia Railway & Power Company 
which is located at Acca and it is the intention to tap the 
power company’s supply at this point also, stepping down 
the voltage from 13,000 to 2,300, at which voltage it will 
be transmitted to Acca and Boulton. Branch lines from 
the railroad company’s 2,300-volt mains run into the Broad 
Street station, also supply the coach yards as well as other 
places and facilities adjacent to or between the two engine 
terminals. An inspection of the wiring diagram will give 
a very clear idea of the arrangement of the power lines. 


Distribution System 


On entering the main panel box within the roundhouse 
‘after leaving the meter box on the pole, the wiring divides. 
Six conductors enter this main panel box, three of them 
being 110-volt circuits for lighting and three being 220- 


One of the Six-Ton Pawling & Harnischfeger Electric Traveling 
Hoists 


volt circuits for power purposes. All branch circuits are 
fused, some of the lighting circuits being run direct to 
their respective outlets, while the power circuits are led 
into large size conduits and run to the various motors. 
These 220-volt conduit lines are for the most part exposed 
being run along on the inside of the building to their re- 
spective motors. Many of the lighting circuits, however, 
are run directly from this panel box and buried in the con- 
crete, not being exposed until they reach the lighting out- 
lets. 

The lighting for the roundhouse stalls is carried on in 
a different manner and one which is unique. It is a well- 
known fact that the gases which accumulate in round- 
hotses are particularly destructive to conduit and many 
‘methods have been tried to keep the conduit system away 
from the gases as much as possible. The method used at 
the Acca terminal is as follows: On leaving the fuse 
nanel cabinet, three of the lighting mains are run directly 
outside of the building again and are carried around the 
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outer wall near the top on a Pierce insulator rack. On 
‘this same rack, two other wires are also carried. These 
two wires carry current to the outer circle wall lights and 
these lights are controlled by a switch located at the end 
stall. 

As may be seen from the diagram, at each typical stall 


A Synchronous Motor Air Compressor Set Maintains Excellent 
Power Factor 


the five conductors running around the outside of the 
building are tapped and led downward in 34-in. conduit 
to a point 4 ft. above the floor of the building where they 
again pass through the wall into the cast iron cutout box 
in which is installed two Edison plug cutouts. From this 
box the outer wall circle light conduit leads upward and 


and 


Corner of Welding Room Showing Motor Generator Set 
Switchboard 


terminates in the lamp fixture. This piece of conduit is 
exposed, but all of the remaining conduit in the stalls is 
buried in concrete and terminates in junction boxes set in 
concrete and sealed with Chatterton’s compound. In this 
way an effort has been made to prevent the locomotive 
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gases from gaining access to the interior of the conduit 
and destroying it. From the cutout box on the outer wall, 
two circuits are run to the columns in the stall. One of 
these circuits supplies current to two Ralco, two-gang 
receptacles from which extension cords may be used if 
desired. In connection with the lighting, it is interesting 
to note that the design of the roof is such that the gases 
will tend to dissipate very rapidly. The sloping character 
of the roof is responsible for this and is a very important 
factor in favor of long life to the conduit which is ex- 


One of the Inspection Pit Lamps Mounted in Recess in Wall 


posed. Many recently constructed engine terminals have 
used floodlighting lamps located upon the inner and outer 
walls of the building in order to secure good illumination, 
but those responsible for the lighting at the Acca terminal 
believe that better results can be secured by using mazda 
type C 100-watt lamps in Maxolite dome type reflectors. 


Welding Facilities 


In one corner of the shop a room has been partitioned 
off for doing welding work on such small parts as may be 
conveniently carried to this point. The equipment in- 
stalled in this room consists of a Westinghouse two-opera- 
tor motor-generator set operating at a speed of 1,750 
r.p.m. The motor is connected to a 220-volt, 60-cycle, 
3-phase circuit and at full load draws 66 amperes from the 
line. It is capable of carrying 100 per cent overload for 
an hour. The generator which is driven by this motor is 
known as type SK and has a rating of 18 kw. At the 
rated speed of 1,750 r.p.m. it furnishes 300 amperes of 


welding current at 60 voits and like the motor is capable - 


of standing 100 per cent overload for a period of one hour. 

The motor is controlled by the Westinghouse auto 
starter type A which is used in connection with a safety 
electric switch mounted above it. 

The welding switchboard consists of two panels. At 
the top of each panel is located a large circuit breaker. 
These breakers are for the purpose of protecting the weld- 
ing cable which extends out into the machine shop and 
have nothing to do with the work that is done in the weld- 
ing room. 

The panel on the left carries two meters, one being a 
volt meter and the other an ammeter. I1imediately below 
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these meters is a small handle for the rheostat control. A 
large two-pole knife switch at the bottom connects the 
generator to the switchboard. At the lower portion of 
the left hand panel, five single throw, single pole knife 
switches are located which are used to cut in the various 
taps in the resistance which is mounted above this panel. 
All wiring around these panels is done with slow burning 
asbestos covered wire. As has been indicated, the opera- 
tor may weld in the room or almost anywhere in the ma- 
chine shop, as welding outlets are located at various col- 
umns throughout the shop. Electrical welding in the 
roundhouse is accomplished by means of a Lincoln porta- 
ble electric welder, 220-volt, 3-phase current being sup- 
plied at alternate engine pits. 


Power Factor Excellent 


In keeping with what has become more or less standard 
practice in modern shops, a synchronous motor driving an 
air compressor is an important adjunct in the maintaining 
of a good power factor. The air compressor used in this 
instance is one designed by the Chicago Pneumatic Tool 
Company. It has a capacity of 613 cubic feet per minute. 


Pole Construction and Transformer Bank Where 2300 Volt Line Is 
Tapped to Supply Coaling Station 


The compressor is directly connected to a Westinghouse 
synchronous 220-volt, 3-phase motor which operates at 
300 r.p.m. A small 5 kw. exciting generator which is 
compound wound is belted to the large flywheel of the 
synchronous motor set to furnish current to the fields of 
the latter machine. This smaller d.c. generator runs at a 
speed of 1,400 r.p.m. and has a capacity of 40 amperes at 
125 volts with a reserve capacity of 100 per cent overload 
for 24 hours. 


Vola SN Gas 
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the turntable pit. 
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The synchronous motor compressor set performs its 
function exceedingly well as practically unity power factor 
is obtained at the shop at all times. 


Turntable 
The 105 ft. twin-span turntable is operated by two Gen- 


eral Electric 220-volt, 3-phase induction motors, one on 


either end. The method of supplying current to the turn- 
table is by means of a set of overhead collector rings to 
which wires are run from a pole located near the edge of 
On this pole are located two safety 
enclosed switches which are under the control of the 
operator of the turntable. The larger of these switches 
is for cutting off the power to the table if necessary for 
any reason and the second switch controls the floodlighting 
lamps which are mounted along the edge of the roof and 
are the source of light for the turntable operations. 


Inspection Pits 


The locomotive inspection pits are well arranged in the 
manner of convenience and illumination. There are two 
inspection pits and along their length, five lamps are in- 
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duction motors. The power supply is brought from the 
2,300 volt line which runs along the north side of a railroad 
property. Ata point opposite the coaling plant, the 2,300- 
volt line is tapped and led into three transformers which 
step down the voltage to 220 volts. At this voltage, the 
power is carried on three 350,000 circular mill lead cov- 
ered cables running through a fibre duct under nine tracks 
to the motor house where by suitable Cutler-Hammer auto- 
matic equipment it operates the conveyors. In addition 
to these three power transformers there is a 7% k.v.a. 
lighting transformer which is fed from one phase of the 
2,300-volt line. This lighting transformer supplies cur- 
rent to a 3-wire system, the outer conductors of which 
have a difference of potential of 220 volts or 110 volts 
between either outside wire and the middle. 


The lighting current is also carried in lead covered cables 
in fibre duct under the tracks and supplies lighting to the 
coaling station, oil and ice house. 


Electric Traveling Hoists 


One of the most useful electric appliances in the round- 


stalled in vapor-proof globes surrounded by heavy wire house is a Pawling & Harnischfeger electric hoist. This 
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guards. The vapor-proof globe is an extra precaution 
against breakage of the lamps. These lamps are set in 
recesses so that no portion of them extends outside the 
surface of the wall. In addition to these lamps there are 


also plug outlets to which extension cords can be attached 


if desired. 

Running between these two pits and also extending into 
the inspectors’ building, which is located near at hand, is 
a tunnel through which it is possible for the inspectors to 
pass so that they may more readily reach the inspection 
pits. These tunnels cut through the pits about half way 
between two ends. For the external inspection of the 
locomotive there are a number of lamps mounted on poles 
close to the tracks and at a height which is convenient for 
securing the maximum illumination. The reflectors of 


these lamps are of the angle type so that most of the light 
_is deflected where it is most needed. 


| 


Coaling Plant 
A concrete coaling’ plant of 1,000 ton capacity, con- 


| structed by Roberts & Schaeffer, is among the outdoor 


facilities. This plant is operated by 220-volt, 3-phase in- 


eS ===1 


is a 6-ton hoist and is operated upon a 15-in. I-beam, the 
installation of which circles the entire building, approxi- 
mately 10 ft. from the rear of the outer wall with switch 
leads to the drop pits and to the door opening on the ma- 
terial platform alongside the machine shop. Two of these 
hoists are provided. Each engine pit is served by two 
Cyclone bearing chain hoists of one ton capacity operated 
on 10-in. I-beams set 10 ft. 6 in. center to center and 
extending from the outer three bays to within 1 ft. 6 in. 
of the center line of the 6-ton hoist. In this way it will be 
seen that the 1-ton hoist can be used to bring material 
from the various stalls to the monorail, where it can be 
picked up by the 6-ton hoist and transported to any point 
desired. 


Conclusion 


It is evident that the terminal is capable of effectively 
handling a much larger engine movement than it is now 
called upon to do and that the outside facilities have ample 
capacity to balance the increased size of the roundhouse 
when conditions require the building of additional stalls. 
Something of the future for which this capacity has been 
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provided in indicated by the fact that the northbound 
perishable movement, which now constitutes roughly one- 
quarter of the total freight tonnage of the road, has been 
doubling approximately once in every five years. 

The new terminal was developed and constructed under 
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the direction of W. D. Duke, general manager; H. J. 
Warthen, superintendent of motive power; L. Budwell, 
mechanical engineer, and E. M. Hastings, chief engineer. 
The plans were prepared and the construction carried out 
by the Arnold Company of Chicago. 


British View Point of Radio on the 
Railroads 


With so much public attention focussed upon wireless 
at the present time, its possibilities in railway work may 
usefully be considered. In the first place it should be 
pointed out that wireless-communication for local pur- 
poses shows no advantage over the present wired means, 
although for long-distance work it is unrivalled. With 
few exceptions radio transmitting stations propagate their 
signals in all directions, and with this fact in mind, it will 
be appreciated that a large number of even low-power 
stations would overlap and interfere with each other. 
Thus the “wired” means is preferable, since it confines a 
message to one path only and with reasonable privacy. 
Directional wireless, in which the signals are projected in 
the form of a beam, although possible, is scarcely out of 
the experimental stage. 

It is in cases of emergency, where the usual channels of 
communication are interrupted by storm, snow, flood, or 
malicious act, that wireless comes to the fore. This was 
realized during the railway strike of 1919 (England) 
when, it will be recalled, there was a grave danger that 
the whole industry of this country would be paralyzed, and 
that an effective means to that end lay in the hands of the 
strikers to cut the lines of communication to stop what 
little traffic was running, Seven important centres on the 
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Midland Railway were equipped and in touch with one 
another by wireless telephone (Marconi 14-kw. portable 
sets) within a few days. Other railways were similarly 
to be equipped when the strike came to an end. At the 
end of 1920, also, wireless telephone tests were conducted 
between Euston and Crewe with successful results. 

In the United States, where the railway telegraph lines 
in remote districts are exposed to severe weather condi- 
tions, the voluntary assistance of amateurs has been en- 
listed to maintain touch in case of need. These amateurs 
are properly organized and controlled by the American 
Radio Relay League, with whom the American Railway 
Association made the necessary arrangements. 

Experiments have been made in telephoning to and be- 
tween moving trains with some measure of success, al- 
though difficulty in obtaining reliable working has been 
experienced in eliminating unwanted noises arising from 
neighboring electrical systems, such as train-lighting in- 
stallations and electrified sections of railways. Deep cut- 
tings, tunnels, steel bridges and structures cause weaken- 
ing of signals, besides atmospheric disturbances (so preva- 
lent in the summer months and possible interference from 
other transmitters. 

To save the cost of providing additional line wires, the 
carrier-current or “wired-wireless” system has been 
adopted in a few cases with advantage. In this system 
the existing telegraph or electric power lines serve as the 
path for the radio-frequency waves; one path, it might 
be added, will serve for several simultaneous duplex sig- 
naling or telephone systems. The expense of the system 
prohibits its use for short-distance work and probably ac- 
counts for the absence of a railway-owned installation. 
That vital unit in wireless apparatus, the thermionic valve, 
is finding increasing favor for ordinary telephone relaying 
work for trunk lines, while its possibilities in track-circuit- 
ing and other signalling work have been realized and sev- 
eral patents taken out relating thereto. 

Although figuring so prominently in other branches of 
transport such as shipping and aviation, it will probably 
be concluded that no great scope in railway work exists 
in this country (England) for wireless communication, 
chiefly on account of the short ranges involved; but in 
other parts of the world where more remote districts are 
served by railway, it will undoubtedly find increasing use. 
Railway traffic control and automatic train control by wire- 
less are well within the bounds of possibility —Railway 
Engineer (London.) 


Argentine railways are looking forward to another 
period of prosperity and progress. Reports of the Brit- 
ish-owned lines for the financial year ended June 30, 
1923, show successful results for the period, and the out- 
look for the coming year is encouraging, says Trade Com- 
missioner George S. Brady in a report to the Commerce 
Department. Dividends on common stock for most of 
these roads were 7 per cent. Gross receipts on the prin- 
cipal roads were from 8 to 17 per cent higher than for the 
pevious year. 

Many improvements were made and much equipment 
renewed during the year. 
service, the operating expenses of practically all lines 
showed a reduction from last year. On one of the largest 
lines—the Southern—this reduction reached 5 per cent, 


_ and on the Entre Rios 8 per cent. 


In spite of heavy increases in | 


j 


; 


Winding Standards for a Railroad Electrical Shop 


A Course of Procedure for Repairing and Testing the Coils of 
Various Kinds of Motor Equipment 


By Alfred C. Turtle 
Shop Electrical Engineer, Canadian National Rys. 


units, field and armature units requiring repairs 

should be carefully examined and checked in order 
to prove the trouble as correctly diagnosed in the first 
place and also to make certain that such trouble is con- 
fined to and located as indicated in the first report. 

The question of replacement or repair of the whole or 
part of such windings is dependent on the following con- 
ditions of the cotton covering on the magnet wire. If the 
fibre appears continuous, not perished, and a fairly good 
color stich as light or ivory tan or between this and its 
natural new color, a small section of the winding can be 
safely replaced. If otherwise, such as insulation being 
dark tan in color due to subjection of windings to periods 
of high temperature or if cotton is found to be brittle and 
in a short fibrous condition (generally due to old age and 
dampness ) it is usually unsafe or uneconomical to consider 
any but a complete rewind. 

Careful supervision of such repairs and training of 
winders with the foregoing ideas in view will automatically 
bring shop efficiency to a reasonable level. 

With winding insulation in fairly good condition the 
policy to be followed becomes more or less simplified, but 
the idea for economical operation demands that material 
that is in serviceable condition be used its full useful life 
before being replaced, except when obsolescence or other 
extreme causes require its replacement. 

Urgency of repair where no readily available spare unit 
can be obtained may mean that the general practice as just 
outlined cannot be adhered to and that emergency repairs 
must be made no matter what condition the winding is in. 
If the cutting out of more coils than normally allowed is 
necessary, or a very patchy and incomplete job can be 
made which will allow machine to run long enough to 
make arrangements for a spare unit, then, by all means, 
use such methods on temporary work. 

For permanent work definite standards slightly alterable 
to suit different dimensions and characteristics of ma- 
chines as made by the different electrical manufacturers 
are necessary, and the following data should be used gen- 
erally on such work. 


LL windings whether starter, rotor or auto-starter 


Slot Insulations 
Slot insulations to be of at least two unit—one of fish 
paper and one of empire cloth, Where dimensions are 
such that three units can be used, two fish papers and 
one empire cloth should preferably be used. 


Minimum Total Thickness of Slot Insulation. 


MEIC 250° VOIS. ccs ese aes 035 in. 35 mils 
Peceand up to 500 volts............- .045 in. 45 mils 
From 500 up to 1,000 volts.......... 06 in. 60 mils 
i ee 09 in. 90 mils 


This refers to cotton, silk, paper and oiled cambric in- 
sulations only. Mica made up insulations can be used in 
place of above where reduction is necessary on account of 
slot space; such reductions not to be more than 10 mils in 
each case, z 
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Projection of slot insulation beyond the laminations at 
each end should not be less than the following :— 

Up to 950 volts service, 34 in.; up to 2,500 Fale service 
1% in. Projection of insulation beyond the slot length 
this amount means that the first bend in coils will also be 
this distance away from laminations at least. 

Phase windings on two or three phase motors should be 
separated at all crossings and end connections with 15-mil 
oiled cambric. Wherever two or more coil sides are in a 
slot as in diamond coil windings and particularly on double 
and triple circuit windings and coils of heavy cross section 
where a small number of turns are used in short pitch 
windings, extra insulations of not less than 15-mil oiled 
cambric should be used between such coil sides in the same 
slot. Full pitch windings will allow possible reduction to 
5-mil oiled cambric or empire cloth. 


Banding 


Check armature winding and note tops of coils should 
project above core at banding grooves approximately 1/32 
of an inch. This should i ean care of by the winder 
in the first case by proper insulation and if necessary by 
insertion of fibre strips in base of slot to bring coils to 
correct height. 

Tension on wires to be approximately as follows, in 


pounds. 
Dia. Wire Mils Core Bands End Bands 

03 bes a 
045 200 160 
064 300 230 
08 400 270 

Solder with pure tin. 

Flux. 1.5 lb. rosin dissolved in one quart wood alcohol. 


Tin clips should be of sheet tin approximately :012 in. in 
thickness for small armatures, and .02 in. in thickness for 
large armatures. Each end of band wire should finish at 
a clip. Wind all bands at one time in continuous winding. 
Solder with iron only. One to three layers of 15-mil 
fish paper to be used under all bands, depending on size 
of armature and binding wire used. 


Voltage Test on Unvarnished Windings 


The following tests are those which have been tried and 
found suitable on one large railroad: 

1. “These tests do not necessarily have to be applied 
on parts not newly insulted, but do apply specifically to 
any complete or partial rewind newly insulated and not 
connected with old portion of partly rewound armatures 
for service on from 110 volts up to and including ap- 
paratus used on voltages not exceeding 600 volts. 

2. A test voltage of 2,200 volts from each unit to 
ground shall be applied for a period of 60 seconds, A 
Pagar test must be applied between all phases as per the 


conditions previously set forth. 


Apparatus used on lighting circuits of 120 volts, includ- 
ing induction motor secondary windings, and for all ap- 
pliances used on circuits between 35 and 120 volts inclu- 
sive, shall be subject to a voltage test of 1,100 volts. 
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Apparatus used on 32-volt carlighting and locomotive 
headlight work including miscellaneous apparatus shall be 
subject to a voltage test of 550 volts. 

All such tests shall be made in each case for at least a 
period of 60 seconds and at normal room temperatures. 

The requisite test data for apparatus used on circuits 
of over 600 volts must be obtained from the office. 

Commutators should be tested after being set and be- 
fore armature leads are connected between segments with 
a pressure of 220 volts, i.c., with the shop testing set only. 

Commutators before being set should be tested with 
similar voltage and carefully checked and cleaned of all 
lappings and filings of copper or dirt on the interior sur- 
faces. 

Note.—In commutator setting heat must be applied until the 
segments reach a temperature of around 600 deg. F. Rings can 
then be tightened and should be followed up as the commutator 
cools off, care being taken not to strip the thread while doing 
this. If commutator is at approximate correct heat its surface 
will ignite a match on contact. 

Varnishing and Drying 

All completed windings should be dried out in an oven 
and brought up to approximately 180 deg. F. after which 
it can be well swabbed with clear baking varnish and 
returned to oven for 48 hours. Following this period a 
final swabbing with clear baking varnish will be given and 
the unit again placed in the oven for approximately 50 
hours when the air-drying, oil-proof, black varnish can 
be applied, 

Form wound coils for open slot work will require at 
least two separate dips and bakes of 12 hours each at 180 
deg. F. before being taped. Two coats of air-drying 
varnish, after winding is finished will complete the treat- 
ment for this type of motor. 

For ring wound armatures, two dippings in baking 


Fig. i—Group of Testing Apparatus Developed Especially For Use 
in Connection with Headlight Generator Winding Tests 


varnish with separate storing of 20 hours each and one 
final coat of air-drying varnish is found to be sufficient to 
complete the process. 

On no account must 180 deg. F. be exceeded for bak- 
ing coils, etc., unless permission specifically granted. 

Care must be taken to avoid getting varnish on the 
laminated surfaces of revolving parts next to air gaps of 
revolving apparatus. The number of hours required for 
drying out the baking varnish is dependent on the size 
and mass of the apparatus being treated, therefore the 
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figures given are only for the average sized units as 
follows: 

20 hp. Induction motor, 900 r.p.m. stator 

10 hp. Field, d.c. windings 200 volts 

30 hp. D.C. armatures, 1150 r.p.m. 220 volts 


A temperature as near to but not exceeding 180 deg. F. 


should be maintained in the oven when treating such 

windings. 
Note that the baking varnish is used to exclude both 

air, dirt, moisture and oil, therefore interstices should be 


/-Off Brass 
Finish All Dimensions 


Fig. 2—Showing Method of Applying Bushings to Type ‘“‘K’’ Shaft 
For Testing “E’’ Armatures on the Same Machine 


filled as far as is possible in order to approach the ideal 
of a perfect winding. 

In some cases where extreme urgency and lack of spare 
apparatus requires immediate replacement of rewound ap- 
paratus, it will be necessary to modify the heating and 
varnish schedule somewhat. Such cases can be taken up 
with the officer in charge and necessary modifications can 
be made. 

Final Electrical Test 


Induction motors to be assembled and if bearings, etc., 
have been passed on by millwright as satisfactory, to be 
put on test stand, belted to d.c. generator, connected to 
auto starter with voltmeter and ammeter in circuit and 
started up in the usual manner. 

Run for one minute and in the case of phase-wound 
rotor note if rings are operating, then stop and check over 
all coils to note if any tendency for undue heating of any 
one or group of coils. If apparently satisfactory start 
again and load generator to half motor load. Check up 
again at end of one hour and if satisfactory repeat run at 
full load. For this test a rheostat is provided of ample 
radiating surface connected through controller which in 
turn is marked at its various positions for various horse- 
power input and in turn is checked by means of ammeter 
and voltmeter in circuit. 

When this run is completed and temperature check 
taken, fill out the form showing the following data: 

Horse power. Be 
Number of slots. 

Number of coils. 

Speed characteristics. 

Types of coil, diamond, basket, etc. 

Pitch. 

Number of turns per coil. 

Size of wire. 

Connection whether single, double, or triple circuit, etc. 


Voltage. 
Type and manufacture. 


May, 1924 


Machine used on. 
Remarks as to balance of load tests. 


Date. : 
Name of winder. 


Headlight Generator Windings 


The hard service and high speeds of equipment and the 
methods used in winding headlight generators to a large 
extent govern the type of test required to ensure the 
mechanical ability of the insulations to stand up. In the 
case of Pyle equipment which operates around speeds of 
approximately 4,200 to 4,400 peripheral feet per minute 


AR er ay 


Winding 100 turns No./4 DCC. 
Energy V=//0 and 60 Cycle 


Brass Clip holding top ---->.. 
block allows block to be 
swung out for insertion 
of coils fo be tested 


Fig. 3—Two Views of the Apparatus Used in Testing Coils 


it becomes a very simple matter to install apparatus for 
making such tests. 

To the right of Fig. 1 may be seen an old ‘“‘C” type 
frame (Manchester Type) which is equipped with a man- 
drel as shown in Fig. 2, which allows the testing of both 
“E” and “K” armatures in the one machine. This is so 
arranged that it is possible to obtain speeds of from 2,400 
I.p.m. up to 4,800 r.p.m. for mecharical and electrical 
tests. 


Type “E” or “C” Armatures 


The procedure is as follows: Aiter a complete rewind 
each armattire is set up in the test set and revolved at 
(3,600 r.p.m. or 5,657 peripheral feet per minute, in 
order to check the centrifugal action on the coils and 
commutator. If armature stands up without failure elec- 
trically ; that is, without developing shorted or grounded 
coils, and mechanically without loosening up of commu- 
tator bars or throwing out of loosely wound coils, for 
a three minute run, the armature is o. k’d and then the 
varnishing and ovening duly follows. The test is con- 
ducted with a 70 watt load in the external circuit and the 
voltage is controlled by means of a field rheostat in the 
shunt field, thus avoiding excessive voltage on the lamps 
used for loading. 

_ For “K” type armatures a test speed under the above 
conditions at 4,800 r.p.m. or 5,654 peripheral feet per 
minute, should be used, and is used on this machine, thus 
making a sure mechanical test. 

_ Varnishing is accomplished by ovening until armature 
As in a heated dry condition. It is then dipped and baked 


RAILWAY ELECTRICAL ENGINEER 


143 


for 24 hours, and the dipping repeated and a final ovening 
of 30 hours at temperatures not exceeding 180 degrees 
Fahrenheit. 

A final test at normal speed is then arranged on the 
testing set over a period of 30 minutes at full load, or 
500 watts. 

Balancing of each unit is done on the “V” runways 
shown in Fig. 1 at the left of this testing set. The pro- 
cedure is to first check up the “V” bars with a level and 
then set the armature on the shaft for this purpose (a 
separate shaft is provided for handling both styles of 
armatures when balancing). 

If a trial shows the armature being tested is out of 
balance a strip of flat magnet wire is rolled in a small 
strip of insulating paper and driven firmly into the light 
sides of armature at the top of one of the slots. Where 
difference in balance is very minute a slight amount of 
lamination ground off the periphery of armature will 
correct same, but where balance can be corrected by using 
small strips as heretofore mentioned it is the sanest 
method to use such strips. 

The final balancing of such apparatus should be done 
just prior to the final coat of varnish in all cases. 

A diagram of the wiring arrangement of the test set, 
Fig. 4, shows the ground detector consisting of two 
32-volt lamps in series, with the middle point connected 
to the. frame of the machine. A flying or intermittent 
giound is often difficult to locate but will show on this 
apparatus which otherwise might not show under ordinary 
stationary voltage test. 

The third object to the left in Fig. 1 shows part of a 
transformer core as used on regulator transformers for 
series arc systems. The old primary winding which was 
used originally on a 550-volt circuit is used as the ex- 
citing medium on a circuit of 550 volts alternating cur- 
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Fig. 4—Method of Checking Flying Grounds and Adjusting Voltage 
at High Speeds 


rent. It isa very simple matter to slip on a field winding 
and connect its terminals to a 1,000-volt scale voltmeter 
and replace the upper section of laminations which are in 
block and open up on a hinge to allow the insertion of the 
coil to be tested. This is of great importance for check- 
ing old coils which have become possibly defective 
due to carbonization of insulation or infiltration of dirty 
oil and foreign matter. A period of one-half minute is 
the time that is allowed for the test on field coils on this 
machine. 


Harriman, N. Y., on the Main Line of the Erie Railroad 


Erie Railroad Tries Out Rail Motor Cars 


Several Months’ Successful Operation Indicates Economic 
Solution of the Branch Line Problem 


HE problem of furnishing passenger service between 
4p the main line of the Erie Railroad and the city of 
Newburgh, situated on the Hudson River, has 

long been a most perplexing one but the present indica- 
tions are that a satisfactory solution has finally been 
reached. Newburgh is about 18 miles east from the con- 
necting points of Harriman and Greycourt on the main 
line; Harriman being 47 miles out from Jersey City, the 
eastern terminal of the road, and Greycourt, 7.4 miles 
further west. The service maintained between these three 
points was all steam equipment until last October when 
two rail motor cars were put into operation and the stearn 
service withdrawn. At times the traffic between these 
connecting points is very light and not infrequently it 
happens that there are no passengers at all. Obviously 


One of the Two-Rail Motor Cars Running Between Harriman, N. Y., and 
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‘ other car on October 5. 


enough steam operated equipment was a relatively ex- 
pensive proposition so far as passenger service was con- 
cerned, it was carried out only at a loss. The substitution 
of rail motor cars for the steam equipment has materially 
reduced the expense of operation and from the satis- 
factory manner in which these cars are performing, it 
would seem that the passenger transportation problem 
of this particular branch line had been solved. 

Two steel cars built by the J. G. Brill Co., and using a 
gasoline engine built by the Midwest Engine Company, 
were purchased for the experimental installation. One of 
the cars was placed in service on October 1, 1923 and the 
Little or no difficulty has been 
encountered in the operation of the rail cars since their — 
installation. Regular engineers who had been previously — 


Newburgh, N. Y. 


May, 1924 


running on steam locomotives were broken in to run the 
new cars and all of these men speak well of the new 
transportation units. 

At the present time, there are only two cars required 
for the service on this particular branch line but if future 
results continue as favorable as the past, there is little 


Front View of One of the Cars Showing Location of Bell, Whistle, 
Headlight and Classification Lamps. 


doubt but that similar equipment will be installed on other 
branch lines where operating conditions are very similar. 
The cars are of steel construction mounted on two four- 
‘wheel trucks. The engine, which is located in the for- 
ward end, drives all four wheels of the forward truck 


Interior of One of the Cars Looking from the Baggage Room Door 


only, the rear truck being merely a trailer. The seating 
capacity of these cars is 38 passengers each and usually 
this is more than sufficient but on one occasion, one car 
has carried as many as 73 passengers without in any way 
affecting its speed. In fact, the motor which has a capacity 
of 75 hp., is claimed to be sufficient not only to maintain 
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the rated speed of the car which is 48 miles per hour, but 
to pull a trailer if such is required and still maintain this 
speed. The geared shifts are operated by levers in much 


- the same way as is the ordinary automobile except that 


there are more controls. There are five speeds ahead and 
hve speeds reverse. A unique system of oil pressure is 
used under which the gears rotate, there being a film of 
oil between the gear teeth constantly so that the only metal 
to metal contact is found in the cylinder between the 
cylinder walls and the piston rings. The pressure re- 
quired to operate this system is secured from the vacuum 
derived from the intake manifold. 

Regular standard railroad safety equipment such as 
grab irons, steps, etc., are used throughout the construc- 
tion. Two unique air whistles form a part of the equip- 
ment, one of these located on the front end of the car and 


The Heating Unit Occupies but a Small Part of the Baggage 
Compartment 


one on the rear. These whistles are horn-shaped in ap- 
pearance and give a loud distinctive note readily heard 
for long distance. A locomotive bell is supplied on the 
front end only. This bell which is somewhat smaller than 
that used on a steam locomotive is operated by compressed 
air. The braking system used is the Westinghouse 
straight air brake type No. M 20 A, and this is supple- 
mented by an emergency traction brake. Each car 1s 
equipped with front and rear sanders. Each car weighs 
15 tons and is capable of traveling 150 miles on approxi- 
mately 35 gallons of gas. 


Lighting and Heating Installation 


Illumination for the cars is supplied entirely by 21- 
candlepower 12-volt lamps, there being 10 of these located 
in the passenger section of the car and 2 in the vestibule 
at the rear over the steps. In the baggage end of the car 
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which occupies about 10 feet of the forward end, there 
are two of these lights. All of the lamps are mounted in 
half round enclosed glass domes in the roof of the car and 
are sufficiently near the passengers to give ample illumi- 
nation for reading. 

In addition to the lights for general illumination pur- 
poses, there are two lights for the driver, two marker 
lights in the rear and two classification lights in the front 
end as well as one 60-candle-power lamp used in the head- 
light. The two lights by the driver are used to illuminate 
the air gage and the instrument board. Upon this board 
are mounted four indicating devices which register re- 
spectively the oil pressure, engine speed, ampere charging 
rate and efficiency of the motor. The instrument which 
indicates the engine’s speed is a most necessary adjunct 
since it tells the driver exactly the right instant at which 
to shift the levers during acceleration. In running down 
grade, or in drawing near stations on level ‘track, the 
momentum of the car is sufficiently great to carry it over 
long distances at high speed, and under such conditions, 
it is possible and practicable to run in the neutral positio2 
in exactly the same manner as might be done with any 
automobile. 

The efficiency meter is divided into four segments, cold, 
cool, efficient and hot and the pointer indicates clearly just 
what the condition of the meter is at all times. 

The batteries consist of two 130 ampere-hour, 6-volt 
Exide batteries connected in series since all of the light- 
ing is derived from 12-volt lamps. The starting and 
lighting system used is that designed by the Leece-Neville 
Company of Cleveland, Ohio. 

The lighting is controlled entirely from snap switches 
located over the head of the driver, the different switches 
being used to control the different parts of the car such as 
the headlight, markers, classification lights; passenger and 
baggage sections. 

The lighting system is protected against crosses or short 
circuits by one main fuse located in front of the driver. 


Ewing Galloway 
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The headlight switch is of special construction being so 
designed that the headlight may be out, dim or bright 
as may be required. The heating of the cars is ac- 


complished by means of a hot water system supplied from 
a small heater located in the baggage compartment. 


The Driver’s Seat Is cn the Left-Forward Corner of the Baggage 
' Compartment 


The crew required for the operation of one of these 
cars consists of a conductor and driver, while on the other 
car, the crew is comprised of the conductor, driver and 
baggageman. 


The Association of Railway Electrical Engineers 


will hold its semi-annual meeting on Thursday, June’ 2 


at the Hotel Dennis, Atlantic City, N. J 


Callao, Peru 


- subject. 


300 amp. is used under proper conditions. 
the metal in a carbon arc, as-well as the action of the metal 


Flexibility vs. Rigidity in the Design of Welds” 


An Expression of Opinion by Several Welding Experts In So Far As 
Electric Processes Are Concerned 


rigid is a question upon which some differences 

of opinion might be expected.’ At the recent 
annual meeting of American Welding Society held in 
New York a number of papers were presented on this 
Only those processes which are electric are 
given here and abstracts of the papers presented before 
the society are as follows: 


Carbon Arc Welding 


J. C. Lincotn, Vice-President, Lincoln Electric Co. 


W iiisia is « a welded joint should be flexible or 


There is a great deal we do not know about what hap- 
pens when a weld is made by the carbon arc process. The 
same is true of a weld made by the metallic are process. 
There are some things we do know. 

1. The heating of the metal is very rapid; as the are 
progresses along the joint, the metal that is melted is 
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Fig. 1—Curves Showing the Relative Permeability of Three Kinds 
of Steel 


raised from the room temperature to at least the melting 


‘point of steel in a fraction of a second. At this elevated 


temperature, some action takes place that propels the 
metal from one side of the crater to the other. The metal 
is propelled from the side of the crater that the arc is 
approaching to the side of the crater the arc is leaving. 
This force transfers from one side of the crater to the 
other 15 or 20 lb. of steel per hour when an arc of about 
The action of 


in the metallic arc, can be explained on the assumption 


that steel at freezing temperatures or at the melting point 


dissolves large quantities of gas and that the capacity of 


steel to retain gases in solution decreases rapidly as the 


temperature of the steel is increased. As an analogy, the 
capacity of water to dissolve ammonia gas is very great at 
0 deg. C., the melting point of water. At this tempera- 
ture it will dissolve nearly 2,000 times its volume of am- 
monia gas. As the temperature of the water is raised its 


*Abstract of Papers Presented Before the Annual Meeting of the ‘American 
Welding Society and published in the April Issue of the Journal of the 
American Welding Society. 
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capacity for holding the gas in solution decreases until at 
the boiling point of water, practically all the gas has been 
driven out. The metal in both the carbon and metallic 
arc acts as if gas was evolved in or behind the heated metal 
and this acts as a blast to propel the metal from the hot 
side of the crater to the cool side, and frbm the metallic 
electrode to the work, even when the work is above the 
electrode as in vertical welding. 

2. It is clear that in either the carbon or metallic are 
the metal is raised in the fraction of a second, roughly 
2,000 deg. C. It is also clear that the temperature of the 
metal after it has passed across the crater in the case of 
the carbon arc and across the are in the case of the metallic 
are falls with extreme rapidity. The rate at which the 
metal cools is much lower than the rate at which the tem- 
perature is raised, but even then the temperature of the 
metal falls with the same order of rapidity that the tem- 
perature of metal falls when it is quenched in water. 

The practical question is what kind of metal have we 
in the weld after it has passed through the arc? The as- 
sumption is sometimes made that this metal is ordinary 
cast steel. In some respects this assumption is not justi- 
fied by the facts. 

The tensile strength of the steel after it has passed 
across the crater is almost equal to that of the original 
steel. Unfortunately, the ductility of the weld metal is 
not as great as the ductility of a good, ordinary cast steel. 
It is my opinion that improvement in the art of electric 
arc welding must be made in the direction of increasing 
the ductility of the weld metal. Another indication that 
weld metal is not ordinary cast steel is the fact that it will 
not stand up under prolonged heating at a bright red heat 
or above nearly as well as the ordinary steel casting. 

Several years ago, in an effort to get additional infor- 
mation on the nature of weld metal, the writer had test 
samples made up from which the B-H curves could be 
made up. One sample was made of metal that had passed 
across the metallic arc and another sample of metal that 
had passed across the crater of the carbon arc. These 
samples were turned down so the final size was % in. 
diameter and 10 in. long. Mechanically the metallic arc 
sample was superior to the sample made by the carbon arc. 
There were a number of gas holes in the carbon arc 
welded sample which reduced the effective cross section 
at least 10 per cent. The samples were treated by the 
Casé School of Applied Science and the results are shown 
in Fig. 1.. Curve A is the B-H curve for the metallic arc 
sample. Curve B is the B-H curve for the carbon arc 
welded sample. Curve C is an estimate of what Curve B 
would have been if it had been free from holes and me- 
chanically equal to the metal in Curve A. Curve D is the 
B-H curve for ordinary cast steel. 

To my mind these curves show that the molecular struc- 
ture of metal after it has crossed a metallic are or passed 
across a carbon arc crater is quite different from the 
molecular structure of cast steel. It will be seen that 
these curves are similar to that of a pile of thin sheet iron 
discus made into a pile % in. in diameter and 10 in. high. 
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It looks as if the iron particles were separated by some- 
thing in the same way that the metal on the adjacent discs 
is separated by a layer of oxide. Attention should be 
called to the fact that the B-H curve for the carbon arc 
welded metal is better than for the metallic arc welded 
metal. My explanation of this fact is that the metal in 
passing from one side of the crater to the other in the 
carbon arc process is not heated to as high a temperature 
_as the metal is heated in passing across the metallic arc. 
The practical result of all these considerations is that in 
the present state of the art we cannot expect metal of the 
highest ductility in the weld metal and that it is not to be 
expected that this metal will stand repeated bending as 
well as metal of a different structure and that, therefore. 
the welds must be made so as to throw any bending strains 
outside the weld. 

In other words, the weld must be made rigid so that any 
possible bending will occur outside of the weld. There- 
fore, welds should be made rigid and not flexible. 

Flexible and Rigid Methods in Preparing for Welding 

I understand it is the general practice in gas welding 
to start the welding of two plates with an opening at the 
far end of the plates. As the welding proceeds these 
edges are drawn together by the contraction of the metal 
in the weld and plates as they cool. The same method is 
very often used in welding by the metallic process. What 
happens to a couple of plates when the edges are welded 
together depends on the expansion in the plates near the 
arc, due to the local heating. The strains set up by this 
local heating are hard to follow completely and it is likely 
that they are controlled by a number of factors. I will 
briefly discuss two factors which control to a great degree 
the strains in the plate and, therefore, dictate to a great 
degree the proper method of welding. It seems to me 
to be a safe statement that the locked-up strains in a weld 
are more largely due to the heating and cooling of the 
plates than to the cooling of the weld metal. The best 
study of locked-up strains in welds can best be made by 
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Fig. 2—Full lines ab Original Edge of Plate; Broken Lines a,b, 
Edge After Expansion. The Expansion of Metal in Plates Ahead 
of Weld Draws Plates Together in ‘Cooling 


studying welds in cast iron. The volume of melted steel 
is about 7 per cent greater than the volume of the same 
metal cold. There is, therefore, about the same shrinkage 
in the weld metal when welding cast iron as when welding 
steel. The tensile strength of cast iron is about one-third 
that of steel. Therefore, a given strain in cast iron is 
three times as likely to produce a crack in the iron as in 
the steel. The greater ductility of the steel as compared 
with cast iron greatly increases this ratio. Experience in 
cast iron welding shows that heating of the edges of the 
plates to be welded must be reduced to the minimum in 
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order to prevent cracking due to cooling strains. It is 
impossible to prevent the cooling strain due to the cooling 
of the melted weld metal, but experience shows that it is 
possible to do very difficult cast iron welding if care 
enough is taken to avoid excessive heating of the edges 
of the plates to be joined. This is done by welding half 
an inch or more and then letting the weld and plates cool 
before doing any more welding. The shrinkage of the 
weld metal is the same whether the cast iron is welded 
continuously or in short steps waiting for the metal to 
cool between steps. The local heating of the cast iron is 
less in the step by step method and the fact that the step 


' 
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Fig. 3—Expansion of the Edges of the Plates Tends to Open Up 
the Plates at the Far End : 


by step welding produces a weld in cast iron less liable to 
crack indicates that the heating of the metal adjacent to 
the weld is, in this case, the determining factor between 
a good and a bad weld. | 

In the continuous welding of a joint between two plates 
there are two chief actions—one tending to close the plates 
at the far end of the weld and the other tending to open 
these plates at the far end. 

Fig. 2 is a sketch intended to show that any heating of 
the edges of the plates ahead of the weld pushes this metal 
toward the other plate. After the weld is made, cooling 
of the plates, as well as cooling of the weld metal tends to 
draw the plates together and thereby draws the plates at 
the far end of the weld together. That this action exists 
is generally recognized by the common practice of leaving 
the plates farther apart at the far end than at the weld. 

Fig. 3 shows what would tend to occur if the weld be- 
tween two plates was made all at once as it is by the ther- 
mit process. In this case it is clear that the plates would 
have a tendency to open up at the ends. 

It is evident that if the weld could be made quickly 
enough from one end to the other, that the same effect 
would appear. The question whether the plates tend to 
approach each other or to draw apart as the welding pro- 
gtesses is, therefore, determined by the time required to 
make the weld. If the weld is made slowly enough the 
effect shown in Fig. 2 will determine the result, for with 
slow welding, there is greater heating of the metal and, 
therefore, greater expansion ahead of the weld. Also, the 
expansion of the metal behind the weld becomes more 
general as soon as the heat is evenly distributed through 
the plate, and therefore, the effect shown in Fig. 3 de- 
creases. On the other hand, making the weld rapidly de- 
creases the heating, and, therefore, the expansion of the 
metal ahead of the weld, thereby decreasing the effect 
shown in Fig. 2 and at the same time increasing the effect 
shown in Fig. 3. 

Experience with automatic carbon arc welding shows 
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_ that at a speed of about 1 ft. per minute the effect shown 


in Fig. 3 is greater than the effect shown in Fig. 2, and 
that the plates open up as the weld progresses. A sample 


which I have that shows this effect is about 3/16 in. thick 
and each plate is 3 in. wide and 20 in. long. 

When the welding operation started the two plates were 
in contact. 
welding. 

The conclusion is, therefore, that if the right speed of 
welding is selected that the effects shown in Figs, 2 and 3 


The ends are about 3/16 in. apart after 


Fig. 4—A 14 ft. Fly Wheel in Which One of the Spokes Was 
Rigidly Welded in 1919 and Has Been in Constant Service Since 


may be made to balance each other and thereby eliminate 
warping. 


Metal Arc Welding 
C. J. Horsiac, Chief Engineer, Electric Arc Cutting & Welding Co. 


This subject is so important a factor in the designing 
of a weld that it is thought necessary to devote specific 
attention to it. Shall a weld be made to absorb all the 
stresses of warpage and bending, or shall it be deliberately 
made to pass these on to the rolled or forged parent 
metal 7 

Let it be remembered that an electric arc weld is a cast- 
ing and, fortunately, a very good casting. By means of 
improved methods the weld may even be refined to the 
point of exhibiting the physical and chemical characteris- 
tics of the best grade of electric steel castings, which are 
considered the best. Nevertheless, except in some special 
cases, it seems fairly obvious that the weld deposit should 
not attempt to compete in strength with the rolled plate. 


This plate, originally a casting, has been worked and rolled 


to a point where it has taken on properties which a plain 
casting cannot possess. An electric arc weld-casting is 
excellent as such, but cannot be classed with castings 
which have been rolled and worked. The same observa- 
tion applies to any forged, stamped or pressed-steel 
member. 

In spite of this, the process of arc welding Sasat a 
superior means of joining rolled plates or structural forms. 


__ In welding steel or iron castings, it seems apparent at once 


that the principal result desired is the production of a stiff, 
solid joint, and that the weld shall possess those properties 
of elongation and ductility found in a good casting. Un- 
der these conditions all parts of the weld should be capable 
of withstanding the contracting strains of the base metal. 
Although, in arc welding, these strains are usually very 
small, they may sometimes be sufficient to.produce a faulty 
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weld. 
meold.” 


However, if the weld cools without cr acking, there need 
be no apprehension as to the presence of force! up strains 
therein. As a matter of fact, the act of stretching steel 
beyond its elastic limit (although not beyond its ultimate’ 
strength) actually results in an improvement in its phy Si- 
cal properties of ductility and elongation. If this is SO, 
then the stretching of a steel weld beyond its elastic limit 
produces beneficial effects in the weld itself, so that no 
matter how much the weld is strained, if it cools without 
breaking it may be relied upon. Most welds that crack 
do so diene welding, or directly after, while the piece is 
cooling. The reason for this is usually that-a cross- 
section of sufficient strength to withstand the strains of 
cooling has not been provided. This brings us directly to 
the point to be emphasized, namely, that all electric arc 
welds should contain an adequate cross section and ade- 
quate stiffness, to be able to transfer all the strains which 
occur after cooling to the parent metal, which, supposedly, 
is better able to withstand these strains. 

Although stretched steel is improved by moderate work- 
ing, continued or intermittent stresses applied beyond the 
elastic limit will cause fatigue and complete loss of 
strength. Because of the fatigue tendencies of arc-welded 
steel, which are usually greater than those of worked 
metal, no live loads exceeding the elastic limit of the weld 
should be applied to it. 

No riveted joint is designed to bend, and even the 
strongest of these joints—the double-butt strap—is cer- 
tainly not capable of absorbing any of the bending strains 
within itself. This type of riveted construction is con- 
sidered satisfactory for every use to which riveting is put; 
it would seem, then, that the same type of rigid construc- 


This is especially true when the weld is made 


Fig. 5—A Cylindrical Tank with Head Rigidly Welded 


tion would be entirely feasible in a weld. If this is so, 
the costly and unproductive research for a rubber-like 
welding material is scarcely justified. 

However, let us suppose that such a material were avail- 
able; an ideal material that would contain all the physical 
properties of the best forged steel. Even with the use of 
this wonderful metal, the cross section of a weld should 
be made as large as possible. Elongation and deforma- 
tion in a weld should always be avoided, because the most 
perfect weld is apt to contain minute flaws. To preserve 
a consistent degree of excellence in every weld, it is best 
to divert'all strains as widely as possible, and not to allow 
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them to be focussed in the weld. All castings are subject 
to the presence of blowholes, gas pockets and many other 
imperfections and should be treated accordingly. A steel 
casting mdy contain a jet-hole as big as a football and yet 
pass inspection; faults like these do not materially reduce 
the factor of safety. A poor weld casting is actually often 
better than a good poured casting. 

** Sometimes in live-load welding an increase in cross- 
section is not permissible in the member. In this case an 
extra strong steel weld should be used, or some mechani- 
cal means should be devised to conduct the stresses to 
the metal outside the weld. Like any steel casting, the 
weld may possibly contain internal flaws, and the chances 
are that these will occur at or near the boundary between 
the welded and parent metal, unless both are of the same 
material. This condition is likely to result in the presence 
of a weak spot, under severe continuous or alternating 
stresses. This weak point may be eliminated by so de- 
signing the weld that the stresses will be diverted into the 
parent metal. In operations upon cast iron the steel arc 
weld is a better joining medium than the base metal; 
hence a weld of this type may be made to possess the ca- 
pacity of absorbing all the cooling strains, and thereafter 


Fig. 6—Exterior of Steel Vat Rigidly Welded 


.to hold the casting in its previous rigid state through a 
link stronger than the original metal. In cast steel weld- 
ing all the physical properties of the parent metal are 
easily duplicated and a practically homogenous result as- 
sured, 

In conclusion, we may assume that under advantageous 
conditions a weld made with average care will withstand 
the usual stresses with a strength about equal to that of 
mild rolled steel. Nevertheless, it is best to remember 
that a weld is a casting and always will be a casting, un- 
less some method of forging is used. More progress 
may be made in the art of welding if its basic capabilities 
and limitations are frankly taken into account. 


Resistance Welding 


H. A. Woorter, Electrical Engineer, Thomson Electric 
Welding Co. 


The service required by a welded joint determines 
whether or not the weld should be rigid or flexible. Welds 
in large machine tools, drill and reamer shanks, drill rods, 
rock drills and automobile and truck axles should be as 
rigid as the parent metal of the stock itself. The reason 


**We mean by live load in this article loads under alternating stress, 
such as revolving members. The live load members in building construc- 
tion are considered dead load for welding purposes. 
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for this is apparent, for if the welded joint were more 
flexible than the parent stock it would be but a matter of 
a short time until crystallization would take place at the 
most flexible point, namely, the weld. In actual practice, 
however, the weld in such articles as quoted above is more 
rigid than the parent metal due to the pressure applied to 
push up the weld which compresses the metal, bringing 
the molecules closer together more in the nature of a drop 
forging. Consequently, axles, drill rods, drills, ete., 
which have been welded invariably break at some other 
point rather than the weld. We have broken axles com- 
ing into our job welding department, some of which show 
two or three, or even four previous welds which are still 
sound, 

In welded joints in loom flyers, band saws, knife han- 
dles, mowing machine cutter bars, rug splitting knives, 
etc., the welds must be flexible because some of the articles 
are under an almost continuous bending movement, as, for 
instance, band saws, flyers and rug splitting knives. This 
flexibility can be secured by annealing the weld, prefer- 
ably immediately after it has been made. This can be 
done by several different methods, and the particular 
method chosen should ke determined by the requirements 
the article must meet in service. 
usually annealed immediately after welding in the welder 
itself -by moving the clamping jaws somewhat farther 
apart than for welding, reducing the secondary voltage 
of the welder and heating the weld and sections adjacent 
thereto up to a dull red. In some cases one of such heat- 
ings is sufficient. In other cases, such as loom flyers, it is 
necessary to heat the piece in an oven and quench it in oil, 
sometimes as many as six times successively in order to 
secure the proper grain structure and flexibility in the 
welded joint. The great majority of resistance welds 
made in production require no annealing or quenching 
whatever. This is particularly true of the present prac- 
tice in making automobile rims, truck wheels, bicycle 
frames, automobile cranks, farming implements, etc. All 
of the above come within the class of resistance welding 
known as butt welding. 

Spot welds, in general, are not required to be flexible. 
The process takes the place of riveting, which is usually 
made as rigid as the riveter could make it. 
however, are sometimes required to be flexible in the plane 
at right angles to the face to facilitate rolling or forming, 
as in the case of barrels, containers, automobile bodies, 
etc. The welds in mechanical tubing, although made by 
the straight butt welding process, take on largely the 
nature of a seam weld, and as such are required to be 
flexible, in that the tubing must stand bending on a fairly 
small radius, as in the case of frames for beds, ete. It is 
also common practice to make a seam weld by a series of 
elongated spot welds. These welds must be flexible, as 
in the case of welded aluminum sheets or steel sheets, 
which are later drawn or pressed into automobile bodies, 
containers, etc. 
since the rods are often drawn into smaller sizes, some- 
times into small wire. . 


Preliminary figures giving the United States exports 
of electrical goods for the first month of 1924 show a 
total of $7,652,215 worth of material shipped, an amount 


well above the average of 1923 and substantially greater 4 


than the exports for the same month a year ago. 


Welds in band saws are _ 


Seam welds, 


Welds in copper rods must be flexible, — 


Elementary Theory of Alternating Currents 


A Series of Practical Articles Explaining a Difficult Subject 
in a Simple Manner 


By K. C. Graham 


Part II 


Generation of Single and Polyphase Currents 


HE classes of alternating current in common use are 
single-phase, two-phase and three-phase, the two 
and three-phase currents being known as _ poly- 

phase currents. 
The class of current generated in the single revolving 
loop of Fig. 2 is known as a single-phase current. The 


Fig. 12 


reasons for these various designations will become more 
apparent shortly. 

Fig. 12 shows two revolving loops a-a and b-b termi- 
nating in collector rings 4-% and y-y, respectively, two 
‘separate circuits being taken from these two sets of rings. 
‘It will be noted that the planes of the two loops are 90 
‘degrees apart, or at right angles, so that the two voltages 
‘generated in them are 90 degrees apart, as shown in 
Fig. 13. 


These voltages, being 90 degrees apart, do not have 


their zero and maximum values at the same times, in fact, 
the voltage in loop a-a will be at a maximum when that 
in b-b is zero and 90 degrees later (one-fourth of a revo- 
lution) this will be reversed so that the voltage in b-b is 
maximum while that of a-a is zero. This illustrates the 
generation of a two-phase current and it is readily seen 
that it takes its name from the fact that there are two 
separate currents generated in the same machine. It 
must be remembered, however, that these two currents 
are always 90 degrees apart. 

_ Fig. 14 (a) shows three equally spaced revolving loops 


| 
| 


, 


terminating in three sets of collector rings. The three 
sets of currents resulting from the motion of the arma- 
ture on which the loops are mounted’ may be considered 
as being either 60 or 120 degrees apart, depending on 
which conductor of loop b we look upon as being the be- 


‘ginning of the loop. If we choose b, the current through 


the various circuits will be 60 degrees apart. The selec- 
tion of one or the other may be more readily visualized 
from a glance at Fig. 14 (b). Fig. 15 (a) illustrates 
this 60 degree relation of the three currents, 

If b, is chosen as the beginning the phase relations of 


Fig. 14° 


the currents will be as shown in Fig. 15 (b). It is pos- 
sible to eliminate three of the external conductors be- 
tween the generator and the load by combining three of 
the generator and three of the load conductors in the ~ 
proper manner. There are two ways in which this may 
be done and we shall take them up in order. 

The most common method is the star or Y method. 
If we select the 60 degree connection referred to above 
we shall connect c, b, and a, together and a, and b, and 


Fig, 15 (a) 


c, to each of the three line wires that connect to the load. 
This is clearly shown in Fig. 16 (a), but may be more 
easily visualized upon reference to Fig. 16 (b), which 
shows the connections between the collector rings and the 
load. It will be noted that the load is also connected so 
that there are only three wires from it to the generator. 
As mentioned, in regard to generators, there are also two 
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ways in which the load may be connected to bring this 
about. The method of connecting the load shown in Fig. 
16 (b) is designated as star or Y just as in the case of 
the generator. The waves of voltage generated in the 
three loops will then be only 60 degrees apart as in Fig. 
15 (a). It will be noted that the voltages in the three 
loops are all in the same direction during a considerable 
portion of the cycle, this being denoted by the fact that 
they are all on the same side of the line the greater part 
of the time. This will result in the condition marked at 
av in this same figure where it is seen that the voltage of 


Fig. 15 (b) 


loop b is maximum while that of the other two loops is 
about 50 per cent of maximum, and they are all opposed 
to each other as shown in Fig. 16 (c). Due to the fact 
that the voltages in loops a and c are less than that in b 
a current will be forced through these two in opposition to 
the direction of the voltage generated in them. This will 
bring about a very unsatisfactory condition of current 
flow in the external circuit, the voltage will be unsteady 


(b) 
Fiigzea.o 


(a) 


and of a very low value. Therefore, we may conclude 
that the 60 degree combination is unsatisfactory and we 
shall proceed to the study of the 120 degree method. 

This method is illustrated in Fig. 17 (a), which shows 
a,, b, and c, connected together while each one of ay, 0, 
and c, are connected to one of the line wires. Fig. 17 
(b) needs no further explanation, but Fig. 17 (c) shows 
a condition very much different from that of Fig. 16. It 


(b) (Cc) 
Fig. 17 


will be noted in Fig. 15 (b) that there is no point in the 
cycle when all three of the waves are above the line or, in 
other words, there is no point in the cycle where the three 
voltages are in such relation that they all oppose one an- 
other. As a matter of fact it may be readily seen that 
two of the loops are on one side of the line while the other 
one, on the other side of the line, generates a voltage 
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equal to that of the first two. If a current flows through 
the circuit the one loop acts as a return path for the cur- 
rent in the other two so that the current flowing through 
the external circuit is maintained at a steady value. This 
also applies, of course, to the voltage, the value of which, 
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between any two line wires, is steady or constant as it is 
called. 

The second method of grouping the conductors is illus- 
trated in Figs. 18-19. This is known as the delta con- 
nection. Fig. 18 (a) shows a, connected to ¢,, D, to Cy 
and a, to b,, each of these three pairs being connected to 
one of the line wires as in Fig. 18 (b). It will be seen 
that the load is also connected in this way, although this 
is not necessary because the functioning of the system will 
be the same however the load may be connected, and it 
would be possible to have the load connected as shown by 
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the dotted lines. 


(b) 
Fig. 19 


It would also have been possible to have 


connected the load delta in the previous figure where the 


star connected generator was considered, without affect- 
ing the operation of the system. The point that it is 
desired to bring out here is that the generating and con- 
suming branches of the circuit are independent of one 
another insofar as their individual methods of connection 
are concerned. The particular delta connection shown 
here results in a 60 degree phase relation as in Fig. 15 
(a) which in turn results in the condition shown in Fig. 
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Fig. 20 


18 (c). Here it will be seen that an internal current-will 
flow through the windings without passing through the 
external circuit because at point + Fig. 15 (a) the voltage 
relations are such that the voltage in loop a opposes and 
neutralizes that in b so that the full voltage of loop ¢ is 
effective in forcing current through the internal circuit. 
This is very clearly shown in Fig. 18 (c). Thus the im- 
possibility of using the 60 degree relation applies to the 
delta connection just the same as in the case of the star 
connection. 

Fig. 19 (a) shows the coil terminals grouped in a some- 
what different manner and it will be seen from Fig. 19 
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(c) that the net result is the elimination of the internal 
current referred to in Fig. 18 because the voltages of two 
of the phases are at all times opposing that of the other 
phase, their sum being equal to the voltage of this other 
phase. Thus a process of continual rotation of the posi- 
tion of this resultant condition, takes place; a and b 
oppose c, then b opposes c, while a passes through the zero 
point on the cycle curve, then a and c oppose 2 c becomes 
zero and b opposes a; b and c oppose a; b becomes zero 
while a@ opposes c and again a and b oppose c so that 
throughout the whole cycle the voltage relations are such 
that any tendency for an internal current is suppressed. 
Although the internal voltages are in opposition they 
combine to force current through the external circuit as 
shown in Fig. 18 (b) and it should be noted that one of 
the wires acts as a return for the other two as in the case 
of the star connection. 

It is because of the return circuit feature of the 120 
degree relation that it is chosen for the three-phase cir- 
cuit. The advantage of using only three wires to supply 
the same amount of power as is normally supplied by 
means of six wires is so apparent that it hardly needs to 
be discussed in detail when initial cost and future main- 
tenance costs are considered. 

It may be mentioned in passing, that it is possible to 
supply two-phase power by means of three wires rather 
than four, but very little saving is occasioned by doing so. 
In this case one end of each of the two phases are con- 
nected to a common conductor as in Fig. 20, which car- 
ries the combined currents of the two phases. These cur- 
rents being at 90 degrees to each other result in a common 
wire current the maximum value of which is almost 50 
per cent greater than that in either of the two outer wires 
so that the common wire must be about 50 per cent larger 
than the other wires and the saving in copper is very small 
as compared to the saving in copper occasioned by use of 
the three-phase circuit. The three wire two-phase current 
is also very unpopular in some sections of the country, the 
four wire system being almost universally used where 
two-phase current is used at all. Furthermore, it is cer- 
tain that in the not far distant future two-phase current 
will be entirely replaced by three-phase power because of 
the saving in copper just mentioned. 
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Commutator Slotting* 
By A. E. Pratt 


Manager Railway Sales Division 
National Carbon Company, Inc. 


OMMUTATOR slotting, also called grooving or under- 

cutting, consists in removing the mica from between 
the commutator segments to a slight depth, generally 
about 1/32 in. or 3/64 in. below the surface of the commu- 
tator. This leaves only the copper in contact with the 
brushes. 

This practice, tried in isolated cases twenty or more 
years ago, did not come into general favor until about 
1905, when its economy for railway motors was definitely 
established. Within a few years about 90 per cent of the 
railway motor commutators were undercut. It is surpris- 
ing that the practice did not spread immediately to indus- 


trial motors and generators, but for eight or ten years 


- 


only a slow development took place, except in a few indus- 


. & 
*One of a series of short articles on carbon brushes. 
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tries, such as the steel industry. For the past two or three 
years commutator slotting has been gaining favor in the 
industrial field almost as rapidly as it did years ago in the 
railway field. 

On undercut commutators, brushes with very low fric- 
tion and without any abrasive action can be used, while 
on flush mica commutators brushes with sufficient abra- 
sive action to prevent the mica from becoming high must 
be used. This not only means commutator wear but as 
it is impossible to get abrasive action without relatively 
high friction it Aes means greater heating of the com- 
mutator and a corresponding power loss. The friction 
loss with an abrasive brush operated at 2 lb. per square 
inch pressure on the average machine will be about 2 
per cent of the machine’s capacity. On a 100 kw. gen- 
erator operating 10 hours per day 300 days per year 
with a power cost of 1%c per kilowatt hour, this friction 
loss means 2% per cent of 300,000 kw. hours, or $112.50 
per year. Most of this expense can be saved by the use 
of the proper brush on a slotted commutator. 

Other advantages of undercutting are increased life of 
commutator and brushes, elimination of flat spots, spark- 
ing, glowing of brushes and burning of commutator as 
well as decreased heating which permits an increase in 
the load of the machine. 

There are many methods of undercutting in use. Stand- 
ard undercutting equipments consisting of circular mill- 
ing saws driven by some convenient means are put out by 
several manufacturers. Two or three hand tools are 
also on the market. Of. these, the commutator slotting 
file probably is easiest to operate and does the best work. 
A properly ground tool operated with the tool carriage 
of a lathe does satisfactory work. Broken hack-saw 
blades are also frequently used for undercutting. 

When slotting a commutator great care should be taken 
to see that no strips or particles of mica are left flush with 
the commutator surface. Where undercutting has been 
found unsatisfactory it has nearly always been due to this 
defect or to the use of improper brushes. After under- 
cutting with the milling saws, lathe tool or broken hack- 
saw Bee it is adueabla to run over each slot with a 
sharp V-shaped tool or commutator slotting file and 
slightly bevel the edge of the commutator bars to make 
sure that the slots are free from mica and to remove burrs 
of copper left by the slotting tool. 

If the commutator is eccentric or has flat spots it should 
be turned or ground before it is undercut. Instructions 
for turning and grinding will be published in another 
issue. 

After the mica is undercut the commutator should be 
polished with a commutator stone or a very fine grade 
of sandpaper attached to a block rounded to fit the com- 
mutator. The commutator stone is better as it leaves 
the commutator free from scratches. This is important, 
as the brushes to be used on an undercut commutator 
have no abrasive action and therefore cannot polish out 
any scratches that are present. 

Lubricants should not be used on undercut commu- 
tailors, as they will hold carbon dust and other dirt in 
the slots and may cause short circuits and burned out 
coils. If proper low friction brushes are used there is - 
no need of further lubrication. 

Where oil may creep in from the bearings or where the 
machine operates in a very dirty location, it is advisable 
after slotting to paint the slots with air-drying insulating 
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varnish, and after this is dry it should be removed from 
the surface of the commutator with sandpaper or a com- 
mutator stone. It is advisable to occasionally clean out 
the slots. Care should be taken in undercutting to see 
that the slots are not made too deep. From 1/32 in. to 
3/64 in. is recommended. 

Perhaps the most important precaution of all is to see 
that proper brushes are installed. If abrasive brushes 
were used on the unslotted commutator and are put back 
on the slotted commutator they will quickly wear it down, 
fill up the slots with copper dust and probably cause short 
circuits and burned out armatures. 

The brush pressure is also important and for slotted 
commutators under the average conditions from 134 to 
2% pounds per square inch of brush contact surface for 
stationary motors and generators is recommended; 2 to 
3 pounds for elevator and mill type motors, 3 to 5 pounds 
for crane motors and 4 to 7 pounds for railway motors. 

For average conditions the following brushes may be 
used for undercut commutators: 

High speed rotary converters and turbo-generators 
above 5,000 feet per minute peripheral speed—No. 257 or 
No. 634. 

Stationary motors, generators and rotary converters 
with peripheral speed under 5,000 feet per minute—No. 
Zoo: 

Mill type and elevator motors—No. 401. 

Crane motors—No. 401 or No. 407. 

Railway motors—No. 203, No. 222, No. 255, No. 401, 
No. 402 or No. 407. 

Local conditions frequently alter these general recom- 
mendations, and it is often desirable to have the engineers 
of the brush manufacturers select the best grade for your 
service. 


Electric Glue Pot with Thermostatic 
Control 


Tests have demonstrated that animal glue, in order to 
retain the constituents that give it maximum adhesiveness, 
must be carefully handled in heating. The temperature 
of boiled water, 212 deg. F., is much higher than the 
critical temperature of glue, which is about 155 deg. F. 
At this temperature glue begins to break up and, by 
evaporation, loses its most valuable elements, and at 185 
deg. it has practically lost its value as an adhesive. The 
best working temperatures for glue are between 140 deg. 
and 150 deg. F. to provide a safe margin to allow for 
the temperature drop, which follows the introduction of a 
cold brush into the glue pot. Unsatisfactory work is 
bound to follow the use of under or over-heated glue 
atid, in order to meet these requirements, the Van Dorn 
Electric Tool Company, Cleveland, Ohio, has placed on 
the market a water-jacketed, electrically heated glue pot 
with a thermostatic control which keeps the glue at the 
correct working temperature. It is made in one size only, 
with a pot of two quarts capacity. | 

The glue pot is of cast aluminum with the rim machined 
io give an air-tight fit on the water pot, in order to pre- 
vent loss by evaporation. A drip ring returns all con- 
densation to the water pot. The water jacket is a gray 
iron casting, ground to an air-tight fit with the glue pot. 
The outside of the water pot telescopes over a rim on the 
base, preventing any penetration:of water to the heating 
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clement when refilling the pot. The necessity for replen- 
ishing the water occurs only at long intervals. By actual 
test, these glue pots have operated for three weeks be- 
fore additional water had to be supplied. 

The heating element consists of a nichrome ribbon, in- 
sulated by mica plates, and is moisture proof. Easy re- 
placement of the heating element or of the automatic con- 
trol is made possible by the simplicity of its construction, 
The crowned base presses the heating element solidly 
against the bottom of the water pot, to insure a perfect 
thermal contact. An asbestos plate and air chamber in 


the base adds to the heat insulation and tends to prevent 


Glue Pot Designed to Maintain Automatically the Correct Working 
Temperature , 


any loss by radiation downward. The current consump- — 


lion is low and the device is economical to operate. 

The thermostatic control provides positive heat control 
that will hold the temperature of the contents of the glue 
pot at 150 deg. F., with a variation of less than 5 deg., 
regardless of room temperature. The thermostat is set at 
this point and is fully tested before the glue pot leaves 
the factory. 

The device can be operated from an ordinary electric 
light socket, and it is equipped with a cable and separable 
plug. Its simple construction is shown by the cut away 
portion of the water jacket. 


Manufacture of electrical generating apparatus and 
telephone and telegraph cables was added to the list of 
established industries in Australia during 1923, Consul 
N. L. Anderson reports. A company in New South 
Wales has been engaged in making an 18,750 kw. turbo- 


alternator and is beginning to work upon another ma-— 
chie of the: same size. This is the first udertaking of this 


magnitude in Australia of this class of machinery. 


Early Electric Operation on the New Haven 


An Historical Account of the Beginning of Electric Traction 
as Applied to Steam Railroads 


By Sidney Withington 
Electrical Engineer. New York, New Haven & Hartford R. R. 


was interested very early in electric operation. In 
1891 President Clark called attention to the large 
place that electrification would probably take in steam 
railroad operation. The competition from trolley cars in 
the early nineties showed signs of presenting a serious 
situation, and the management felt that the problem would 


i= New York, New Haven & Hartford Railroad 


nine miles long, extending from Nantasket Junction to 
Pemberton, Massachusetts, on which the summer traffic 
is extremely heavy. This initial operation was the first ex- 
ample of electric power applied to steam railroad operation 
in this country, antedating by a few months the electric 
operation of the Baltimore tunnel of the B. & O. Railroad. 

The power distribution was by means of a 330,030 c.m. 
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Map Showing the Early Electrified Sections of the New York, New Haven & Hartford Railroad 


best be met by electrifying, and operating a service as 
Closely as possible competitive with the trolley companies 
which paralleled the right-of-way. It was also thought 
that the experience gained in branch line service would 
be of great value in subsequent main line electrification. 
On June 30, 1895, electric operation on the Nantasket 
Beach Branch was inaugurated. This is a branch about 


overhead trolley, weighing approximately one pound per 
foot. The section was a figure “8” with the lower side 
somewhat flattened, rolled specially for the service by 
J. E. Roebling. Much of this wire is still in service. The 
wire was directly suspended from double brackets, the 
poles being between the tracks, which were spaced on 
fifteen foot centers. The poles were sawed hard pine 
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12 in. by 14 in. at the butt and 10 in. by 12 in, at the top, 
set in concrete. The brackets consisted of two pieces of 
angle 2 in. by 3 in., supported by %4-in. round iron truss 
rods through a cast iron cap at the top of the pole. The 
feeders were supported on this cap in grooves, without 
insulation other than the wood pole itself, and operated 
in this way for a great many years. 

The power was furnished from a power plant (con- 
structed for this operation) by two tandem compound 
Greene engines, operating at 110 r.p.m. and rated at 1,420 
horsepower each. The generators were rated at 500 kilo- 
watts each and the station voltage was 700 volts. The 
steam plant was operated until 1920, when it was discon- 
tinued and power purchased from the Weymouth Light & 
Power Company. The building is now a substation. 

The original equipment consisted of ten motor cars, of 
which six were open and four closed, together with a 
number of trailers. The motor cars weighed 60,000 
pounds and the trailers 43,000 pounds. Each motor car 
usually hauled three or four trailers. Much of this 
equipment is still in service. 

The annual report to the stockholders in 1895, in refer- 
ring to the electric operation, contains this statement: 

“The experiment has demonstrated that power gener- 
ated in a stationary plant and transmitted by electrical 
energy can be successfully used in the operation of a 
standard railroad. The current expenses for fuel indicate 
that this result is economically obtained. : 

“The use of the existing power station will be extended 
presently, and it is probable that electricity will be prompt- 
ly adopted by the company at other points on its lines. 
With a road free from grade crossings, it is not too much 
to expect its ultimate application wherever the business 
justifies frequent train service, and it is to be hoped with- 
out the use of an overhead trolley.” 

The idea of a third rail distribution had long been in 
mind, and the second step in the electrification of this 
railroad was undertaken on July 26, 1896, when the elec- 
tric operation of the Nantasket Beach Branch was ex- 
tended three and one-half miles to East Weymouth. The 
power distribution on the extension was by means of a 
third rail instead of overhead. This was the first time in 
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Third Rail as Installed Between Hartford—Bristol—Berlin 
(Connecticut) Braintree—Cohasset (Massachusetts) 


the history of railroads that a surface railroad was oper- 
ated electrically from a conductor laid “on the ground,” 
just as in the year before the operation on the Nantasket 
Beach Branch was the first application of electricity for 
the sole motive power on a section of standard steam rail- 
road. 

The third rail was in the form of a flattened “A” and 
was installed midway between the track rails, supported 
at ten foot intervals on treated ash blocks set on the ties. 
This rail, which weighed 93 pounds per yard, was de- 
signed to shed water and protect the wooden blocks which 
supported it. The top of the third rail was one inch above 
the top of the running rails and its lowest point 15% in. 
above the ties. The contact was thus high enough so the 
shoe cleared the rails at turnouts, cross-overs, etc., but 
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not high enough to foul steam equipment which neces- 
sarily operated over the electrified tracks. 

The splice plates for the third rail were wrought iron 
12 in. by 4% in, by 34 in., and between the splice plates 
and the third rail were % in. copper plates acting as 
bonds. Sixteen bolts were used at splices. Wood blocks 
bevelled at the ends assured that the shoes would ride 
up over the third rail. 

At gaps in the rail at cross-overs and turnouts, street 
crossings, etc., 850,000 c.m. jumpers were installed be- 
tween sections of rail in creosoted wood ducts, which were 
filled with asphalt compound, the whole laid in creosoted 


Armature of the Manufacturers Railroad Motor Mounted on a 
Drum Axle 


wood troughs and filled with the same compound. The 
connections to the third rail were sweated and bolted. 

The track bonds were 550,000 c.m. leaf bonds fastened 
under the flange of the rail by means of expansion pins 
or wedges driven in from the top. It was determined at 
that time that the leaf bonds were better than copper cable. 

From East Weymouth to Pemberton, a distance of ten 
and one-half miles, seven miles of which was overhead 
trolley construction and three and one-half miles third 
rail, a 64-ton train making thirteen stops reached a maxi- 
mum speed of about 37 miles an hour between stations 
and maintained an average speed of 17 miles'an hour. A 
maximum speed of 57 miles an hour was attained by the 
express trains. 

In the summer of 1896 six thousand train miles were 
made and 700,000 passengers were carried electrically on 
this electrified section. 

The third rail was apparently quite satisfactory in its 
operation—perhaps more so than the overhead trolley— 
and very little criticism was offered ; the public apparently, 
at first, at any rate, kept away from the rail and no dam- 
age or injury claims occurred. 

In December, 1896, work on the electrification of an- 
other section was started between Hartford and New Brit- 
ain (9.3 miles) and between New Britain and Berlin (3 
miles), a total distance of 12.3 miles. The power plant 
was located at Berlin, Connecticut, and two 1,200 horse- 
power direct-connected, 100 r.p.m. cross-compound units 
were installed. The generators were ten-hole machines 
rated at 850 kilowatts each, operating at about 600 volts. 
The same type of third rail was installed as between Nan- 
tasket Junction and East Weymouth. Storage battery 
sub-stations were installed to help out on peaks at New 
Britain, Forestville, and under the platform of the Hart- 
ford passenger station. These were later replaced by 
rotary sub-stations. 
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The trains were operated normally with two cars 51 feet 
long, each seating 96 passengers. The forward car was 
always the motor car, but both cars were equipped with 
shoes, not only to bridge the gaps in the third rail at 
switches or highway crossings, but to provide for the 
possible loss of a shoe. 

The next electrification development occurred in 1898, 
when the New Britain electrification was extended to Bris- 
tol, Connecticut, and to Cooks, Plainville and Forestville, 
a distance of 8.8 miles. This was all on the basis of a 
third rail distribution. While the steam railroad was 
double-tracked in this section, one track only was electri- 
fied, the other one: being retained for steam operation. 

At about this time also the Nantasket Beach electrifica- 
tion had been extended from East Weymouth to Brain- 


Truck of the Manufacturers Railroad Showing Motors 


tree, 4.4 miles of double track. This was also on the basis 
of standard third rail construction. In 1899 the electrifica- 
tion was extended from Nantasket Junction to Cohasset, 
a distance of about 3.4 miles. 

Operation was continued thus until 1904, when: the traf- 
fic between Braintree and Cohasset had fallen off so great- 
ly that operation was not profitable, and the third rail in 
that section was therefore abandoned. The Nantasket 
Beach Branch, however, is still operated as formerly, ex- 
cept that with purchased power it is practicable to oper- 
ate the year around. Freight is also now handled elec- 
trically on this branch. 

The steam road from Stamford to New Canaan, Con- 
necticut, a distance of 8 miles, was also electrified at about 
this same time. This New Canaan Branch was equipped 
with an overhead trolley in order that interchange of 
operation could be made with the local street railway 
equipment. The track ran parallel to the steam railroad 
main line at Stamford for about two miles. Octagonal 
yellow pine poles 30 to 33 feet long, 8 inches at the top and 
10 inches at the butt, were used. The trolley wire was 
3/0 and 4/0, suspended direct from brackets. There were 
no trolley frogs, the pole being shifted by hand at turn- 
outs and cross-overs. The bonds were installed under 
the rail flange as with the other installations. 

The power plant was at Stamford and was equipped 
with two Greene single non-condensing engines direct 
‘connected to 300 kilowatt generators. This power plant 
is now used as a sub-station by the Connecticut Company 
for its street railway operation at Stamford, the power 
being supplied from the N. Y., N. H. & H.R. R. traction 
distribution system at 11,000 volts, three-phase, 25 cycles. 

In 1908, after the main line electrification had been ex- 
tended successfully from New York to Stamford, the 
New Canaan Branch was reconstructed ‘and catenary in- 
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stalled. The line was insulated for 11,000 volts and 
standard main line equipment run over it. It is operated 
thus at present. 

The Manufacturers Railroad, organized by the Bigelow 
Boiler Company and other manufacturers in New Haven, 
and which is now owned and operated by the New York, 
New Haven & Hartford Railroad Company in the city of 
New Haven, had been operated initially by means of 
“horse power,” the horses taking cars from the steam rail- 
road interchange tracks and hauling them along the right- 
of-way of the Manufacturers Railroad and through the 
city streets to the individual factories. This railway was 
two miles long and contained grades as high as 24% per 
cent. 

In 1896 a 30-ton locomotive was purchased, which was 
placed in operation on December 11. This locomotive 
had a drawbar pull of 7,000 pounds and a length over all 
of 16 feet 6 inches, with a wheel base of 5 feet 6 inches. 
There were four drivers 44 inches in diameter and two 
gearless motors mounted on quills around the main axles. 
The locomotive hauled two loaded cars up a 2 per cent 
grade at a speed of seven miles an hour. It is of inter- 
est to note that this locomotive was exhibited at the 
World’s Fair at Chicago in 1893, and is thus one of the 
earliest, if not the first, electric locomotive to be built. 


Electric Locomotive Used on the Manufacturers Railroad 


In 1901 the electrification of the Providence, Warren 
& Bristol Branch, which was projected in 1898, was 
completed. That road is double-tracked from Providence, 
R. IL. to Warren, and divides at that point, one single 
track extending to Bristol, R. I., and another to Fall 
River, Mass. The power plant was located at Warren, 
R. I., and contained two 850 kilowatt 625 volt generators, 
direct connected to two cross-compound Greene engines. 
Ten 200 horsepower H. R. T. boilers in two batteries fur- 
nished the steam. Steam jets were used in connection 
with burning as fuel, front end cinders obtained from 
engines of the New York, New Haven & Hartford Rail- 
road. The cost of fuel was thus only the expense of haul- 
ing these cinders to the power station. This may be 
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said to have been the forerunner of the use of pulverized 
fuel. 

Two storage battery stations of 800 ampere-hour ca- 
pacity, 250 cells each, were installed at East Providence 
and Brayton, R. I., respectively, to assist on peaks. 

Car repair facilities with transfer table and other neces- 
sary tools were installed at Warren near the power plant. 

The rolling stock at first consisted of 46 cars. Of these 
24 were trailers. There were nine combination baggage 
and passenger coaches and two combination baggage, ex- 
press and mail cars, all of which were motor cars. These 
were forty feet long over all and weighed 20,000 pounds. 
There was also one standard 70-foot coach equipped with 
motors. The motor cars were equipped with four 80 
horsepower motors each. 

The power distribution system was overhead. The 
trolley wire was 4/0 round copper, suspended direct from 
span wire or bracket construction. The rail bonds con- 
sisted of leaf bonds installed as were those of the other 
electrifications. 

he initial operation included 112 trains. Under steam 
operation between Fall River and Providence the sched- 
ule was 48 minutes. with 14 stops. With electric opera- 
tion the local trains making 26 stops accomplished the 
distance in 45 minutes, and the express trains, making 
7 stops, in 33 minutes. On the Bristol Branch the sched- 


uled time under electric operation was 6 minutes with 4. 


stops, while under steam operation 7 minutes had been re- 
quired with no stops. The fare between Providence and 
Fall River was reduced from 50 cents to 20 cents. 

In 1905 two steam turbines were installed at Warren 
and a second modification of the power plant thus made, 
the first having been a change from a preliminary plant at 
Warren shortly after initial operation. Alternating cur- 
rent was generated at 13,200 volts and rotary sub-sta- 
tions installed in place of the storage batteries at East 
Providence and Brayton. A new steel stack 130 feet high 
was installed at that time, together with B. & W. water 
tube boilers. A third change occurred in 1912 by the 
addition of another turbo-generator of 3,750 kilowatts 
capacity. The original cars were replaced by larger equip- 
ment to take care of the increased traffic. 

Plans were pretty well developed at one time to install 
a third rail section between New Haven and Derby, with 
a large power plant at New Haven. The electric opera- 
tion of suburban traffic in the vicinity of Boston was also 
seriously contemplated at that time. In fact, the loop 
which now exists at the South station was installed with 
this in view. 

In 1905 the Legislature of Connecticut ordered the in- 
stallation of some form of protection for the third rail on 
the Hartford-Bristol electrification. The railroad com- 
pany contended that it was the duty of the public not to 
trespass on the right-of-way, and that it could not under- 
take to protect trespassers from injury on account of the 
third rail. The State insisted, and in July, 1906, the third 
rail installation was discontinued by court order. 

In 1906 and 1907, however, there was considerable 
activity in branch line electrification, largely in connection 
with street or interurban operation. In 1906 the road was 
electrified between Berlin and Middletown, and between 
Meriden and Westfield, Middletown and Cromwell, and 
Tafts and Central Village, all in Connecticut. The con- 
struction was all overhead trolley direct suspension, and 
generally wood pole and bracket construction. In 1907 
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the tracks from East Hartford (Burnside), Connecticut 
to Vernon, Rockville and Melrose, were electrified, also 
with overhead trolley. On the section between Burnside 
and Vernon a catenary system was installed for high 
speed operation. On account of falling off in traffic, how- 
ever, the Rockville-Melrose electric operation was discon- 
tinued in 1917 and the construction removed. 

It was at about that same time (1906) that the electrifi- 
cation of the suburban territory at New York was in- 


—— 


stalled. The early electrification experience of the rail- 


road was of value in determining the characteristics of the 
new installation, although both in character and extent of 
trafic the New York suburban electrification, of course, 
far exceeded anything which had gone before. As is well 
known, this electrification, which was installed initially 
only as far as Stamford, Connecticut, and included only 
passenger service, was later extended to New Haven and 
embraced not only local and through passenger service 
but freight and yard switching as well, and now com- 


prises, perhaps, the most important and comprehensive _ 


electrification system in the world. 


P. R..R. Electrifies Fort Washington 
Branch 


N interesting development in railroad electrification, 

showing the flexibility of the 11,000-volt a.c. sys- 
tem, is the recent electrification of the Fort Washington 
Branch of the Pennsylvania Railroad System operated 
electrically since February 27, 1924. This single track 
branch extends from Allen Lane Station, on the Chestnut 
Hill Branch, which was electrified in 1918, to White Marsh 


Two Car Train Passing Allen Lane Outdoor Substation onto the 
Main Line of the Chestnut Hill Branch 


Station, a distance of 6.2 miles. The country through 
which it passes is very rolling, resulting in numerous cuts — 
and fills, with a maximum grade of 1.5 per cent over a 
distance of 2.6 miles; curves of 2 deg., 4 deg., 7 deg., and 
9 deg. obtain, the latter being 1,200 ft. long. It was 
necessary only to install an overhead catenary system with-— 
out any additional sub-station, the existing sub-station at 
Allen Lane being adequate to handle the additional load. 
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It was found that, by electrifying the branch in this 
manner, the existing service could be handled at less 
expense than by steam or by any self-propelled car 
method, considering all fixed charges and operating ex- 
penses. The expense of constructing the overhead line 
was offset by the fact that it was not necessary to provide 
any additional electric car equipment, the existing equip- 
ment being sufficient by proper adjustment of the train 
schedule. The present schedule provides six trains in each 
direction daily, two of which run to and from Broad 
Street Station, Philadelphia, and the remainder terminate 


Overhead Construction Across a Fill Where Guys Are Not Feasible 


at Allen Lane, at which point connection is made with 
electric trains of the Chestnut Hill Branch to and from 
Broad Street Station. The make-up of the trains is from 
two to five cars. 

All the work of electrification except pole setting was 
done by the regular force of linemen used in maintaining 
the overhead wire structures on the Paoli and Chestnut 
Hill electrifications and under the supervision of the 
motive power department of the Philadelphia Terminal 
division. 

The line construction consists of Western cedar poles 
normally spaced 125 ft., with angle iron brackets support- 
ing the standard catenary wire system made up of )2-in. 
galvanized steel messenger wire, 2/0 copper auxiliary wire, 
3/0 Phono-Electric trolley or contact wire, 3/16 in. by 
1 in. galvanized iron hangers, and 4/0 copper return wire 
attached to each bracket at the pole. The poles are 


_back-guyed with 3£-in. galvanized steel wire and approxi- 


mately every half mile the end of the bracket is guyed to 
adjacent poles on each side. At one location for a dis- 


tance of about 1,300 feet, a high fill with steep slope on 


each side necessitated span construction; here a pole was 
set on each side tied together at the top by double angle 
irons which support the insulator ; these bents were spaced 
250 feet. 

Around the 9 deg. curve, poles are,spaced about 100 
feet and special arrangement of catenary construction was 
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necessary to prevent excessive vertical rise of wires due 
to pantograph pressure. This was accomplished in a 
unique manner by installing a second messenger wire 
supported from the same insulators to which the first 
messenger is attached, and a triangular hanger arrange- 
ment between the two messengers and trolley wire. 

Owing to the relatively close normal spacing of poles, 
special bracing to prevent misalignment of trolley wire 
under wind pressure is not necessary. However, such 
bracing is provided at each span where the special bent 
construction is used at spacings of 250 ft. This consists 
of a triangular angle iron brace having one of the sides 
supported by a rigid post type insulator and the opposite 
apex attached to the auxiliary wire. 

As with the Paoli and Chestnut Hill electrifications of 
the Pennsylvania Railroad, the trolley wire carries 11,000- 
volt, 25-cycle, single-phase power for operating the 
multiple-unit electric cars. Each car is equipped with 
two Westinghouse No, 412-A single-phase series repul- 
sion motors, each having an hourly rating of 225 horse 
power. Power is collected by a pantograph and con- 
ducted to a main transformer on each car and fed to the 
motors at a maximum of 430 volts across each motor; 


~ 


Nine Degree Curve Construction Using Single String of Insulators 

and Double Messenger to Insure Proper Alignment of Contact 

Wire Under Pressure of Pantograph Where Height of Suspension 
Is Limited 


speed control is obtained by selected taps on the trans- 
former. 

This branch extends through a residential district which 
promises well for steady development by reason of the 
improved transportation facilities. 


Rapid increase in the use of electricity for domestic 
purposes has taken place in Glasgow since 1916. Figures 
compiled by the Electricity Department of the Glasgow 
Corporation indicate that, although new customers are 
being constantly added, the rapid increase in the use of 
electricity has been due principally to increased use per 
consumer rather than through additional users. 
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Growler For Testing Headlight Generator 
Armatures 


By James C. Moore 
Cuicaco, Rock Istanp & Pactric Rattway COMPANY, 
Expon, Mo. 


For testing armatures at the Chicago, Rock Island & 
Pacific roundhouse at Eldon, Mo., a growler has been con- 
structed of the generator end of a Pyle-National turbo- 
generator by changing the winding on the field coils. 
Each of the field coils is wound with 330 turns of No. 13 
Cotenamel wire and connected in parallel to the 115-volt 
alternating current shop supply circuit through a single 
throw single pole switch and a double pole Edison type 
fuse block. The fuse block is supplied with two 30-am- 
pere plug fuses. 

The armature to be tested is placed in the magnetic field 
and the circuit is closed. A small three-cornered file 
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Circuit Used for Growler Made by Rewinding Headlight 
Generator Field 


drawn loosely down between adjacent segments of the 
commutator will disclose shorted or open coils. A small 
flashlight lamp is used to determine if a coil is weaker than 
others in the armature. 

In using the file, it is held by one end and drawn down- 
ward very lightly. It is done in this fashion so that the 
wear on the commutator will be a minimum. The reason 
for using a three-cornered file is that it produces a large 
amount of sparking with a relatively small current in the 
armature segment. The flashlight lamp is used to verify 
conditions in a coil that gives a doubtful spark. A par- 
tially short circuited coil will give a dimmer light than a 


good one. An open coil will give no light and neither will 
a shorted one. An open coil will not heat and a shorted 
one will. 


A winding in which there is a partial short is considered 
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as no good as it will usually take as much time to find the 
defective spot as it will to replace the coil. This, of 
course, does not hold good if the defect is in plain sight 
and because of the trouble apparent. 
scribed above is used in preference to instruments. 


The Train Control Nightmare 


I was a.happy engineer; I had but little worries here, 
to thwart my tranquil soul: until my life was all upset, by 
dope which I am forced to get, upon this train control. 
ne I’m reminded of the cavern scene in Macbeth 
where those witches mean: bring in their grewsome stuff, 
and dump it in the boiling pot, which agitation now keeps 
hot: Ye Gods! this play is rough. 

I’ve studied circuits for the track, that alternate both 
up and back, with various volts and amps: I’ve pondered 
on induction types, and others where a contact wipes, on 
long and rusty ramps. This word “continuous” 
gets my goat, when a salient point I would denote—in the 
language of the land. If I’use “control” I’m off my base: 
I put “indication” in its place, and hope they understand. 

Shall I the cheapest thing now try; which with 
the “order” will get by, or shall I blow our jack, on 
something which will really be, an asset to capacity, along 
our busy track. .? These patents lap and interlock; 
they will breed troubles by the flock (the kind which won’t 
behave). When future litigation starts, we’ll haul our 
goods on sleds and carts, while legal talents rave. 
I’ve studied logarithmic charts, and delved into most all 
the arts, which addle up the brains: if this Commission 
does stand pat, I don’t know wherethell I’m at, when it 
comes to stopping trains. 

Pm running ’round in circles small, and getting to no 
place at all, except to fret and stew: in the daylight and 
the dark, I face a large-sized question mark, for { don’t 
know what to do. If I should crave a brief respite, so I 
can figure this thing right, to know just what to do: they’d 
say, go dry your useless tears, this thing’s been comin’ 
fifteen years, so now it’s up to you. One little thing I'd 
like to know, before we face next Winter’s snow—I’m 
looking for advice—if you birds can recollect, please tell 
me how you did select, some particular device. ; 

Soon requisitions will be filed, followed by a scramble 
wild, to get the stuff in place. If I can’t fix up this delay, 
and save the “hundred bucks per day,’ we're fined and 
in disgrace. With all the many little things, 
having horns and fins and stings, that’s going in the pot, 
these witches chant with ghoulish glee a song that puts 
the jinx on me—and some sunrise I'll be shot. 
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A Habit Hard to Overcome 


A schoolmaster offered a prize to the boy who would 
write the best composition in five minutes on “How to 
Overcome a Habit.” 

At the expiration of five minutes the compositions were 
read. The prize went to a lad of twelve years. The fol- 
lowing is his essay: 

“Well, sir, habit is hard to overcome. If you take off 
the first letter, it does not change ‘a bit.’ If you take off 
another you will still have a ‘bit’ left. If you take off still 
another the whole of ‘it’ remains. If you take off another 
it is wholly used up; all of which goes to show that if you 
want to get rid of habit, you must throw it off altogether.” 


y 


| 
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Answers to Questions 


1. Why is it that an electro-magnet of the horseshoe 
type, one end of which is rounded, has the greatest trac- 
tive power on the rounded end? 

2. I would like to use a voltmeter to measure insula- 


tion resistance of conductors. Is this practical? 


Strength of Horseshoe Magnet 


1. The pull in pounds or strength of any electro-mag- 
net is, of course, dependent upon the strength of the cur- 
rent circulating through its windings. Assuming a correct- 
ly designed magnet in which the magnetic leakage is small, 
the same number of lines of force pass out of one end of 
the horseshoe as enter the other. If both ends of the 


Fig. 1 


magnet are exactly alike the amount of pulling force or 
attraction is the same at both. However, if one of the 
ends is rounded as indicated in Fig. 1, it will be found 
that the rounded end has the greater tractive power. The 
reason for this is not immediately apparent, but a close 
inspection of the formula for magnetic attraction will 
show mathematically, at least, why it is so. The formula 
for pull in pounds is: 
B’A 

P= ————_ 

72,134,000 


where P equals the pull in pounds, B the magnetic density 
at the pole faces in lines per square inch, and A the polar 
area in square inches. Since practically the entire flux 
passes through both ends of the magnet it is obvious that 
the flux density at the rounded end will be very much 
greater than at the flat end. Furthermore, when this 
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value is squared as is indicated by the formula, the 
result is a very large number. In working out the for- 
mula it will be found that the result, P, will be very much 
greater for the rounded end than for the flat end. 


Measuring Insulation Resistance with Voltmeter 


2. It is entirely practical to measure the insulation re- 


sistance of wires by means of a voltmeter, although a 
much quicker way is by the use of a special instrument 
3 = “ so anys : : ‘ 4 

known as a “megger’’ which gives the resistance in ohms 
or megohms without any computation. However, such 


Battery 


init 


Voltmeter 


High 
Resistance 


Fig. 2 


instruments are expensive and the voltmeter method is 
quite satisfactory. 

The voltmeter used should be of known resistance and 
this resistance should be quite high. The connections 
should be made as shown in Fig. 2. A battery is shown 
in the sketch as a source of e.m.f. and this should be as 
high as possible within the range of the voltmeter. A 
constant potential circuit supplied from a generator may 
be used, but unless the voltage is very steady the results 
will not be as accurate as with the battery. Two readings 
on the voltmeter are taken. The first d is taken with the 


Hole fo be 
Welded 


Fig. 3 


switch closed. The second deflection is observed after 
the switch has been opened and the resistance is in series 
with the voltmeter. This is known as d,. The next and 
final step is to substitute these values in the formula: 

d 

R=r (—-—l1 ) 

d, 
Where R is the insulation resistance required and r is the 
known resistance of the voltmeter. Working out this 
formula the value of R is readily obtained. 


Questions for May 


Is it possible and practical to close a hole i a broken 
casting as indicated in Fig. 3, using the electric arc weld- 
ing process and a piece of tank steel?—J. W.M. 


Relay With Self-Contained Ammeter 


A line of overcurrent and directional relays equipped 
with a current indicating element is a product of recent 
work by the Westinghouse Electric and Manufacturing 
Company in the 
field of protective @2 inl 
devices for elec- ou: 
Erica leeircints: 
Theserelays 
known as COA 
and CRA, differ 
from the stand- 
ard Westinghouse 
CO and CR over- 
current and direc- 
tional relays in 
thats they = have 
self-contained am- 
meters which give 
a continuous indi- 
cation of the cur- 
rent flowing in 
the-2¢ te Git to 
which the relay is 
connected. They 
are designed for 
use where the re- 
lays are mounted 
on the front of a 
switchboard and 
where there is 
insufficient room to provide separate ammeters. Particu- 
larly are they desirable where it is considered advisable to 
have continuous supervision over the current circuit of 
the relay. 

In addition to operating as protective relays, these re- 
lays indicate the current flowing through the relay cir- 
cuit, which not only shows the current in the feeder, but 
also proves to the operator that the relay is receiving cur- 
rent through its circuit and is therefore in condition to 
operate if a short circuit should occur. : 

The indicating element of this new relay consists of a 
thin copper disc mounted on a separate shaft and having 
its own jewel bearing and control spring. It is actuated, 
however, by the same flux which operates the main disc 
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to close the contacts of the relay. This prevents the in- 
dicating element from operating when there is any trouble 
either inside or outside the relay that would prevent the 
main electro-magnet from being energized. 


Starcne Switch for Small A. C. Motors 


A new single-throw starting switch, the CR-1038-A1, 
has been put on the market by the General Electric Com- 
pany for use with small alternating-current motors. This 
switch is of the three-pole type, designed for quick “make 
and break,’ and is operated by an up-and-down move- 
ment of the handle. The unit is compact and of sub- 


Three Views of the CR-1038-A1 Starting Switch. 


1, Cabinet Open 
and Safety Cover Removed; 2, Cabinet Open and Operating 
Handle and Safety Cover in Place; 3, Cabinet Closed 


stantial construction to permit of wall or pedestal mount- 
ing. 

Overload protection is provided by means of two ther- 
mal cutouts, one counected in each of two legs of the 
motor circuit, in order to protect all phases of the motor 
against unbalanced and single phase overloads, as well as 
overloads distributed over all phases. These thermal cut- 
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| 
outs have an inverse-time characteristic and sufficient 
thermal capacity to permit the motor to operate at all 
overloads of short duration that are not objectionable from 
the’ standpoint of overheating the motor. A new feature 
in the design of these cutouts is the elimination of the old 
screw base, two screws being used to fasten the cutout in 
place, the screws being readily loosened to remove the 
device if necessary. The fusible links may be removed 
without removing the cutout. 
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Side Handle Portable Drill 


__ A high-speed portable drill suitable for wood and metal 
drilling has recently been placed on the market by the 
Hisey-Wolf Machine Company, Cincinnati, Ohio. The 
machine is of sturdy construction, small and compact, and 
is as light in weight as good practice will permit. All 
‘parts are easily accessible, which was made an important 
feature in its design in order to reduce maintenance costs. 
All bearing surfaces are equipped with ball bearings. The 


A Portable Electric Drill for Wood and Metal 


| 
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Jubrication for all the bearings, gears and other moving 
‘parts in the gear end of the machine is supplied from the 
gear transmission case, while the ball bearing on the top 
head is packed with grease. Ali gears are machined and 
‘are heat treated in order to secure toughness and long life. 
The illustration shows the type designed for drilling hard 
‘metal, where a slow speed is often preferred. It can be 
‘operated on either 115 or 230 volts and runs at a no load 
‘speed of 1,250 rpm. At normal load, its speed is 760 
‘rpm. and it has a capacity in steel of 5/16 in. It has an 
‘overall length of 14 in. and weighs 12 Ib. in working 
order. 


- 


Track Inspection Headlight 


A track inspection light, designed especially for use in 
‘connection with night inspection from moving trains, has 
| been recently built by the Sunbeam Electric Company of 
| Evansville, Ind. Two lights are used on the inspection 
car which is connected to the end of *the, trainin) The 
lights are mounted underneath the rear platform, one 
light above each rail thus clearly illuminating the track. 
The lights are furnished in pairs and are bolted to the 
frame of the car by the flange shown at top headlight. 
The construction is such that the lamp and focusing de- 
vice are readily accessible. Interchangeable doors are 
provided at the front and back of the headlight, the 
front door giving access to the reflector and lamp and 
the rear door giving access to the focusing device. The 


RAILWAY ELECTRICAL ENGINEER 


163 


mirror glass reflector, 12 in. in diameter by 414 in. deep 
is used, together with a standard 100 or 250-watt loco- 


Two Units of This Type Are Mounted Under Rear Platform of 
Inspection Car 


motive headlight lamp of 32 volts. The current used is 
taken from the regular car-lighting circuit. 


Reversible Electric Tapping Machine 


A portable tool for tapping drilled holes, similar in 
design and appearance to a portable electric drill, has been 
designed by the Independent Pneumatic Tool Company, 
Chicago, Ill. It is known as the Thor Reversible Elec- 
tric Tapping Machine and the size UKR, now being an- 
nounced, is suitable for tapping holes up to 3/16 in. in 
diameter and for retapping holes up to 5/16 in. 

The machine has the same motor as the standard Thor 


Size UKR Thor Tapping Machine 


Portable Electric Drill, but the speed of the spindle has 
been reduced to 550 r.p.m. through worm gears which 
are enclosed in the gear case. The reversing device is 
mechanical. <A slight pressure toward the work will en-~ 
gage the clutch and cause the spindle to rotate toward the 
right. 

A universal motor is used so that the machine can be 
operated on either alternating or direct current circuits of 
110 or 220 volts. The weight of the machine is 634 Ib. 
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The Association of Railway Electrical Engineers 
will hold its semi-annual meeting on Thursday, June 12, 
at the Hotel Dennis, Atlantic City, N. J. 


The Westinghouse Electric & Manufacturing Com- 
pany has moved its New York offices to the new West- 
inghouse building, 150 Broadway. 

The boiler shop and three other buildings of, the 
Missouri Pacific shops at Ft. Scott, Kans., were destroyed 
by fire on April 16; estimated loss $30,000. 


A fire at Buffalo, Nv Y. on the night of April 18 
destroyed a four-story warehouse of the New York Cen- 
tral, at Washington and Green streets; estimated loss 


$50,000. 


The Central New England has filed a petition with 
the Interstate Commerce Commission for an annulment, as 
to the C. N. E., of the order of January 14, requiring an 
installation of automatic train control. 


The Oregon-Washington Railroad & Navigation 
Company is to install the Union automatic train con- 
trol on 84 miles of line between Portland, Oregon and The 
Dalles, single track. <A total of 33 locomotives will be 
equipped. 

On May 1, 1924 the National Carbon Orr LIC, 
moved its Chicago Brush Finishing Plant from 560 West 
Congress Street to new and frees quarters, affording 
much better facilities, located at 551 West Monroe street. 
This new location will enable them to double their output 
and extend service in the Chicago District. 


The Erie is endeavoring to determine who of its 
commuters into New York has been traveling on its -lines 
the longest, and to this end will award a prize-to the 
record-holder. ‘One entrant with fifty-five years to his 
credit died on April 23, leaving another with a record 
of fifty-three years, thus far, at the top of the list. 


The Ohio Brass Company recertly purchased ap- 
proximately five acres of land, and buildings, just across 
the Pennsylvania Railroad tracks from its present Mans- 
field, O., plant. The tract is triangular in shape and is 
bounded by three trunk-line railroads—the Pennsylvania, 
the Erie and the Baltimore & Ohio. The purchase was 
made from the Aultman-Taylor Machinery Company. 


The Packard Electric Company, Warren, Ohio, 
celebrated the opening of its new transformer plant on 
May 3 when the Akron Section of the American Insti- 
tute of Electrical Engineers held a meeting at the plant. 
The subject for discussion was “Instrument Transform- 
ers” and an illustrated lecture on this subject was deliv- 
ered by Edward S. Foster, development engineer for the 
Packard Company. 


Strom Ball Bearing Manufacturing Company, Chi- 
cago, Ill., is the new name which has been adopted by the 
manufacturer of Strom bearings. The old name of the 
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company was the U. S. Bearing Manufacturing Com- 
pany. The change was made so that the company and the 
product would have the same name. No changes have 
been made in the personnel of the company and the man- 
ufacturing principles which have governed this concern’s - 
business will remain the same. | 


The Kuhlman Electric Company, Bay City, Mich., 
manufacturers of power, power distribution and street | 
lighting transformers, have opened a sales office at 300 | 
Medion avenue, in charge of D. F. Potter, Jr. Mr. Pottem| 
is a graduate electrical engineer, Cornell, 1916. Aftes 
completing the General Electric test course he entered the | 
employ of the Robertson-Cataract Electric Co. of Buffalo, | 
as sales manager. A year ago Mr. Potter became sales 
engineer for the Kuhlman Electric Company in Buffalo. 


The Union Pacific has selected the Union two-speed | 
super-imposed continuous automatic train control system | 
for installation on 102 miles of its line, double track, be- | 
tween Sydney, Neb., and Cheyenne, Wyo. One hundred > 
locomotives will be equipped with train control apparatus. 
The present block signal system consists of two-arm, 
lower quadrant semaphores controlled from d. c. track 
circuits. The railroad company will install the apparatus, — 
the materials being supplied by the Union Switch & Signal 
Company. 


The Chicago Fuse Manufacturing Company has an- _ 
nounced a reorganization which includes the purchase by | 
its president, W. W. Merrill, of the remaining block of 
stock held by A. D, Dana of New York City, until re- 
cently chairman of the board, who has been inactive in 
the management of the company’s affairs for a number 
of years. The capital stock has been changed from 7,500 | 
shares of $100.00 par value to 60,000 shares of no pat 
value. Thirty thousand shares were offered to the public. 
A considerable share of these 30,000 shares were pur- 
chased by Mr. Merrill and his associates, including em- 
ployees of the company throughout the general office, sales 
department and factory. The active management of the | 
company will remain the same as heretofore. Mr. Merrill — 
and his associates own the controlling stock of the cor- 
poration and there will be no change in its policies or 
method. 


Electrical Industry Co-operates with Railroads 


An unusual but altogether proper point of view has 
been adopted by the Western Electric Company, of Chi- 
cago, who recognizes that railroads are of vital importance 
in aie eet world today. In order to instil the cor- 
rect impression into the public mind, the Western Electric 
Company has devoted extensive advertising space to the 
exposition of the truth about the railroads, and there is 
no doubt but that the publicity which the company has 
given in portraying the actual facts has been no small 
factor in bringing the public mind to a better appreciation 
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of the tremendous difficulties which confront railroad 
operation. The campaign has been carried out by means 
of the distribution of pamphlets, radio broadcasting from 
high power stations, and the devotion of large advertis- 

ing space in national magazines. An excellent example 

of this publicity is the speech presented by P. L. Thom- 
son, publicity manager for the Western Electric Company. 


Electrical Engineers at Philadelphia Hear Paper on 
Electrification 


A meeting of the Philadelphia Section of the American 
Institute of Electrical ‘Engineers was held at the Bellevue: 
Stratford Hotel on April 14. J. V. B. Duer, electrical 
engineer of the motive power department of the Pennsyl- 
vania Railroad, presented a paper entitled, “Railroad 
Electrification, Its Present Developments and Future.” 


A very large part of Mr. Duer’s talk was historical; it 
went back to the earliest days of electric operation, his 
first reference being to the installation of a street car line 
in Richmond, Va., in 1888. In continuing the paper, Mr. 
Duer mentioned practically all of the electrification projects 
in the United States which have been undertaken during 
the last 25 years. 

The reasons for the adoption of electric motive power 
in the various instances were pointed out and the well- 
known advantages and disadvantages were rehearsed. 
Mr. Duer’s remarks were illustrated by a large number 
of lantern slides. 


Personal Thrift on the P. R. R. 


The Pennsylvania Railroad reports that 3,901 employees 
have bought shares of the company’s stock through the 
facilities afforded by the Employees’ Provident & Loan 
Association. The stock owned by these employees now 
amounts to 19,666 shares ($50 a share), which is in addi- 
tion to the holdings acquired by employees through other 
channels. The most popular block of stock is two shares, 
1433 employees having become shareholders to that ex- 
tent. Purchasers of one share number 992; five shares, 
949 employees, and ten shares, 350, Of the total of 19,- 
666 shares, 6,686 were bought outright. Over 500 mem- 

bers are purchasing increased pensions through the Asso- 
‘ciation. Savings accounts have been opened by 13,978 
members, and their total deposits now exceed $4,000,000. 
: Seventy-nine members are purchasing homes through 
loans granted by the Association, and these loans now 
total $275,435. 


‘Moffat Tunnel Commission Granted Right-of-Way 
Over Public Lands 


Tentative approval has been given by Secretary of the 
Interior Work to the granting of a right-of-way over pub- 
lic lands for the construction of a tunnel through the con- 
tinental divide between Grand and Gilpin counties, Colo- 
tado. The application was filed by the Moffat Tunnel Com- 
‘mission, which plans to build a tunnel approximately 9,200 
feet above the sea level, the eastern portal to be located 
at the most practical site on the eastern slope of the con- 
tinental divide and near the headwaters of the South 
Boulder creek, with the western portal to be located at 
the most practical point on the western slope near the 
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headwaters of the Frazier river. The tunnel and its ap- 
proaches will be constructed of such size so that it may be 
used for standard gage railroads, for the transmission of 
power, for telephone and telegraph lines, for the trans- 
portation of water, automobiles, and other vehicles. 


Reading’s Camden Terminal to Be Opened May 14 


The Reading will open its new passenger terminal at 
Camden, N. J., on May 14 and the opening will be cele- 
brated with appropriate ceremony. The company will 
send out 10,000 invitations in this connection, and will 
operate special trains from various Jersey coast points to 
Camden to carry its guests, who will include city and state 
officers, presidents of chambers of commerce and other- 
prominent citizens. 


Personals 


Leo John, formerly electrician at the St. Paul, Minn., 
coach yard, on the Minneapolis, St. Paul & Sault Ste. 
Marie R. R., was recently appointed foreman electrician 
at the same place. 


S. D. Dimond, chief electrician, on the Minneapolis, 
St. Paul & Sault Ste. Marie R. R., has recently moved his 
headquarters from the St. Paul coach yard to the Shore- 
ham Shops at Minneapolis, Minn. 


Albert C. Coover, formerly carlighting electrician in 
the St. Paul, Minn., coach yard of the Minneapolis, St. 
Paul & Sault Ste. Marie R. R., was recently appointed 
foreman electrician at the Shoreham Shops of the same 
road at Minneapolis, Minn., where he will be in charge 
of the battery house and carlighting work at that point. 


Charles A. Coffin, former president of the General 
Electric Company, Schenectady, N. Y., was awarded a cer- 
tificate of honorary membership. in the Franklin Institute 
on April 16 at Philadelphia, Pa. This honor was con- 
ferred in recognition of Mr. Coffin’s many achievements 
and contributions to the electrical industry. 


E. A. Lundy, formerly business manager of the 
Railway Electrical Engineer and Railway Signaling, has 
resigned to organize the E, A. Lundy Company, with 
headquarters in the 
Union Trust Build- 
ing, Pittsburgh, Pa., 
to take over the sales 
and service of the fol- 
lowing companies in 
the railway field: 
The Line Material 
Company, South Mil- 
waukee, Wis., manu- 
facturers of line ma- 


terials of all kinds 
for both low and 
high tension work; 
the Howell Electric 
Motors Company, 
Howell, Mich., man- 
eae fundy ufacturers of- poly- 


phase induction mo- 
tors; the Matthews Engineering Company, Sandusky, O., 
manufacturers of automatic light and power plants for 
signal station yard lighting and emergency work; the Fan- 
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steel Products Company, North Chicago, Ill., producers of 
electrolytic rectifiers for signal and telegraph service, and 
the Verona Tool Works, Verona, Pa., manufacturers of 
the Verona rail-spring and signal bond. Associated with 
Mr. Lundy in this work will be Preston Parish, formerly 
of the Line Material Company, and Earl M. Allen, for- 
merly of the Matthews Engineer Company. 

Mr. luindy “sea 
graduate of Pratt In- 
stitute, Brooklyn, N. 
Y... electrical sens 
gineering department. 
His first railroad ex- 
perience was with 
the Atlantic Coast 
Line in the electrical 
department. After a 
year’s service a trans- 
fer was secured to 
the signal  depart- 
ment, where he was 
engaged from March, 
1913, to September, 
1916, in various ca- 
pacities on construc- 
tion and maintenance 
work. From September, 1916, to June, 1918, he 
was connected with the signal department of the Long 
Island Railroad. Upon leaving the Long Island, Mr. 
Lundy entered the services of the Union Switch & Signal 
Company and remained there until January, 1920, at which 
time he resigned to accept a position with the Simmens- 
Boardman Publishing Company. With.this company he 
served in various capacities, which included the business 
managership of the Railway Electrical Engineer and Rail- 
way Signaling which position he held at the time of his 
resignation to enter the railway supply field. Mr. Lundy is 
the junior vice-president of the Railway Electrical Supply 
Manufacturers’ Asso- 
ciation and chairman 
of the Committee on 
Economics of the 
Electrical Appliances 
of the Association of 
Railway Electrical 
Engineers. 

Preston Parish, 
formerly with the 
Line Material Com- 
pany, South Milwau- 
kee, Wis., has re- 
signed to enter the 
services of the E. A. 
Lundy Company as 
manager of the line =a 
materials division. His 
technical training has included structural and mechanical 
engineering. Previous to Mr. Parish’s connection with 
the Line Material Company he spent six years in the sales 
organizations of the U. S. Rubber Company, Hood Rub- 
ber Company, and the Miller Rubber Company in con- 
nection with their mechanical goods department. During 
that time he also was active in railway work. 

Earl M. Allen, formerly with the Matthews Engi- 
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neering Company, Sandusky, Ohio, has resigned to enter | 
the services of the E. A. Lundy Company as signal en= | 
gineer. Mr. Allen is a graduate of the University of © 
Minnesota in electrical engineering. In 1913 he entered | 
the services of the Great Northern on construction and 
maintenance of signals. In 1914 he accepted a position 
with the General Railway Signal Company on engineering 
and construction work. Mr, Allen left, in 1917, to go with 
the Interborough Rapid Transit in connection with th@ | 
signal construction on the subway, and returned to the 
General Railway Signal Company in 1919, and in 1920_ 
went over to the Toledo & Ohio Central on signal con= | 
struction: work, In 1922 he accepted a position with the 
Matthews Engineering Company, which position he held 
until his recent appointment. | 


Dan Herbert Green, sales engineer of the National 
Carbon Company, has been appointed assistant manager | 
of the railway sales division with headquarters at 550 
West Congress street, | 


Chicago, effective | 
March 15. Mr. Green 
was born at Braid- 


wood, Ill., June. 13, 
1894, and was grad- 
uated from the James 
Millikin University, 
Decatur, Ill., in the 
electrical engineering 
department in 1913. 
He began railway 
work in the signal de- 
partment of the Wa- 
bash. The first three 
years were spent in 
the construction and 
maintenance organiza- 
tion. In September, | 
1916, he was appointed office engineer of the signal depart- 
ment. In July, 1918, he was promoted to signal foreman 
and in April, 1919, to signal valuation statistician. He was 
appointed service engineer of the National Carbon Com- 
pany, Inc., in Novembeer, 1919, and in September, 1921, 
was promoted to sales engineer, which position he held 
until the time of his recent promotion to assistant manager 
of the railway sales division. a 

E. W. Allen, formerly engineer and assistant mate 
ager of the central district of the General Electric Com-. 
pany, with headquarters at Chicago, has been appointed 
manager of the engineering department of that company, 
and A. F, Riggs has been appointed district engineer to 
succeed Mr. Allen. E. W. Allen was born in Buchanan, 
Va., on November 8, 1880, and was graduated from the 
Virginia Polytechnic Institute in 1900 with a B. S. degree 
in electrical engineering. He first entered the employ of 
the General Electric Company in January, 1901, in the test 
department at Schenectady, and in December of the fol- 
lowing year he was assigned to the lighting engineering 
department, where he remained until September 30, 190 
when he was appointed engineer of the Chicago district. 
On September 1, 1913, he was appointed assistant district 
manager in addition to his duties as district engineer. 
Early in 1917 he entered the military service and served 
two years. He returned to the company in April, 1919 


Dan Herbert Green 


———_$—$—$—$ 


Volume 15 


Railway 
Electrical Engineer 


JUNE, 1924 


No. 6 


With the advent of large central stations and inter-con- 
nected power systems, there is a natural and logical tend- 
ency on the part of the railroads to 
buy more power and generate less. 
On the other hand the railroads are 
every year using larger and larger 
blocks of electric power. An attrac- 
tive rate will probably warrant the purchase of some 
power in almost any locality, but unfortunately low rates 
are not everywhere obtainable, and in places where the 
railroad has need for much power and good use for 
exhaust steam, it frequently happens that the best thing 
to do is to build a new power plant or increase and im- 
prove the facilities in the existing one. 

Unfortunately, few railroads have a good power plant 
organization. A stationary power plant organization is 
fundamentally different from one designed to operate loco- 
motives and when the question of buying or generating 
power is brought up, it is natural for the management to 
err in favor of purchased power. Subsequent issues of 
the Railway Electrical Engineer will contain articles on 
suggested forms of power contracts, descriptions of mod- 
ern railroad power plants which generate all the power 
used at a certain point and others which purchase electric 
power and also generate steam for power and heating. 
‘These articles will not solve the problem for the reader, 
but it is hoped they will shed some light on the subject 
and will encourage readers to send in expressions of 
their opinion. 


Purchased or 
Generated 
Power? 


No matter how well or how carefully a lighting system 
may be laid out, if it is not properly maintained, if the 
lamps used do not fit the reflectors or 


Lamps if they do not have the proper voltage 
and rating, the effectiveness of the light- 
Voltage ing system will be spoiled and in all 


probability much electric power will 
be wasted. Too often when a lamp burns out a requisi- 
tion is issued for “One lamp.” This requisition is taken 
to the storekeeper and when he asks what kind of a lamp 
is wanted, the answer will be “Give me the biggest one 
you've got.” 

The result of this will be that the lamp will be too large 
for the reflector in which it is used. It will give lots of 
light but it will be a spotty, poorly distributed light and 
in all probability the lamp will project from the bottom 
of the reflector so that the unprotected filament will be in 
the line of vision, making an objectionable glare. 


Naturally, too, the cost of electric power will be increased. 

Similarly, if the voltage rating of the lamp is incorrect, 
either not enough light is produced for the power con- 
sumed or the life of the lamp is reduced. It is practically 
impossible on a railroad to standardize voltage, as power 
is purchased from a variety of power companies at widely 
distributed points and these companies can seldom afford 
to adjust their voltages to comply with the wishes of the 
railroad consumer. Accordingly, voltages along the line 
will probably vary from 110 to 120, and perhaps more than 
that. Some railroads attempt a compromise and standard- 
ize on a 115-volt lamp. This may be the most practical 
solution of a difficult problem, but certainly it is not the 
best. 

Much time and effort can be spent in evolving a system 
which will cause the lamp of the proper size and voltage 
to be used in every reflector on the railroad. It is not 
an easy thing to accomplish, but almost any Class 1 rail- 
road would save thousands of dollars annually if it had 
some effective means for accomplishing this most desirable 
end. 


It will be remembered by those who were in attendance 
at the last annual convention of the Association of Railway 
Electrical Engineers that the sub- 
ject of yard lighting was one which 
came in for a large amount of dis- 
cussion. At that time there appeared 
to be considerable divergence of 
opinion as to what was the best method to use in order to 
accomplish the most desirable results. Those who are 
concerned with this problem will be interested in the 
article entitled, “Railroad Yard Lighting,” on page 185 of 
this issue. The author has pointed out the advantages and 
disadvantages of the various types of lighting that are 
being used at present in different yards. While the matter 
of securing adequate lighting for classification yards is of 
prime importance today, there is no question hut that it is 
something which will be of greater importance in the 
future. Terminal facilities are constantly being enlarged 
in order to handle the ever increasing traffic of the country 
and the necessity for the very best lighting at congested 
points is being more and more appreciated. 

Although there are many advantages of good lighting, 
the expeditious handling of cars is probably the one which 
will be considered of greatest importance in»future de- 
velopments. 

As the necessity for duplicating daytime conditions 


Lighting of 
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becomes more and more apparent, the cost of lighting 
facilities will become of less and less importance, until 
lighting conditions will be developed which will greatly 
surpass even those installations which we now look upon 
as examples of good lighting. 


Nine committee reports on live, practical problems will 
be presented at the semi-annual meeting of the A. R. E. E. 
on June 12 in Atlantic City. These 


The reports will be found on page 175 
Convention of this issue of the Railway Elec- 
Reports trical Engineer. The total number 


of committees is fourteen but only 
nine written progress reports arrived in time to be pub- 
lished. It is believed, however, that brief oral reports of 
progress will be presented on the convention floor. 

In view of the large number of subjects to be handled 
and the comparatively short time that is available in which 
to do the work it is most desirable that the meeting begin 
as scheduled at 9:30 a. m. (daylight saving time). The 
convention will be called to order promptly at this hour in 
order that the advantage of every available moment may 
he had. 

There is a strong tendency for the discussion to drift 
into irrelevant subjects and much valuable time may be 
wasted if this particular point is not watched. There is 
abundance of material in the reports for discussion and it 
is only by sticking closely to the subject matter in hand 
that the committees will be benefited by the support of the 
members. This matter of adhering closely to the subject 
under discussion is often treated too lightly but it is 
actually one of the most important factors in a successful 
convention and cannot be too strongly emphasized. 


The way in which passenger coaches not used in suburban 
service are operated necessitates that car lighting main- 
tainers at different points on the road 
must work on the same equipment. 
It may also happen that the car is 
maintained by men on more than one 
road. ‘These men are not acquainted 
and when a failure occurs the “buck” is often passed 
back and forth by generous and willing hands. Tom 
Jones will say: “Now if John Doe would only do so and 
so, this thing wouldn’t have happened.” Now it may 
happen that John has not the facilities for doing the work 
suggested by Tom, and Tom should have done the work 
himself before the car left his yards. 

There is an old French proverb which when translated 
reads, “To understand all is to forgive all.” With this 
thought in mind, the electrical engineer of a western road 
has suggested that the car lighting men who may at times 
work on the same equipment meet periodically. These meet- 
ings would be held first in the repair shop at one location 
and then at another, until at least the foreman in each shop 
is familiar with every other shop and acquainted with the 
men. Having a knowledge of the facilities at each lo- 
cation will permit each man to direct his work intelligently 
and having become acquainted with the other men per- 
sonally, he will have found out that the other fellow is not 
so hopelessly incompetent as: he had supposed. The 


Keeping Peace 
in the 
Family 
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natural result will be that a lot of grief may be eliminated, | 


failures will be minimized and the work will be made more» 
pleasant and agreeable to everyone concerned. 


Letter to the Editor 
Should Railroads Purchase Power 


To THE Eprror: 


I have read with much interest the editorial on page | 
134 of the May, 1924, issue of the Railway Electrical } 
Purchase 


Engineer, entitied “Should the Railroads 
Power ?” 

This article states, “Of course, in the ultimate analysis, 
the matter resolves itself into the fundamental question - 
of economy.” 
Also I take no particular exception to the balance of the 
article as applied to a case where large quantities of elec- 
tric power are required, such as would be the case where 
heavy electric traction was being considered, 
through freight or multiple unit service. . 


great majority of railroad plants do not require electric 


With that statement I heartily agree, | 


either 
However, the — 


power in what would be considered large quantities and — 
at the same time these railroad plants do require a con- 


siderable amount of steam for power purposes for which 
electric power is not suitable, such as blowing up engines, 
heating water for locomotive washouts and fill-ups, and 
for heating shops and buildings. Where steam for such 
purposes is necessary, it is not fair to make a comparison 
of the cost of electric power at the rate at which it can 
be purchased with the pro rata cost of generating the 
same amount of power, as in many cases it will be found 
that the actual expense for generating the electric power 
is the cost of the additional coal, water and lubricants 
consumed plus the fixed charges, maintenance and depre- 
ciation of the electric generating equipment. 

The ultimate comparison then should be a comparison 
of the total cost to the railroad, according to the various 
schemes of operation which were possible, and which will 
produce for the railroad’s use, a sufficient quantity of the 
various kinds of power required. In other words, the 
cost of operating the particular plant to generate all the 
necessary amounts of power, plus the expense of main- 
taining the plant and the fixed charges on the plant, 
should be compared with the cost of operating the plant 
to produce all power which is not purchased electrically 
(and this may mean changing steam driven equipment 
to electric driven on one hand or purchase of only a part 
of the electric power required and the generating of the 
balance on the other) plus the expense of maintaining the 
plant and the fixed charges on the plant and plus the cost 
of the electric power purchased. 

In making analyses of average size railroad shop plants 
my experience has been that, where steam, either live or 
exhaust, is required the year around, the total cost to the 
railroad where electric power is purchased is generally, 
but not always, greater than when that same power is 
generated. 

My experience has also been that with the railroad pur- 
chasing the electric power, the number of failures of 
power greatly exceed the number of failures which occur 
when power is generated in the railroad plant. 


J. R. Stoan, 
Chief Electrician, Penna. R.R. 
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line and by various branches. 


A 60-Car Freight Train Near Rock Station 


The Virginian Railway Electrification 


An Outline of the Conditions Which Caused the Management 
to Adopt Electric Traction 


By Homer K. Smith 


General Engineer, Westinghouse Electric & Manufacturing Company 


HE announcement of the undertaking by the Vir- 
ginian Railway Company early in 1923 to electrify 
134 route miles of its main line, extending from 


“Mullens. West Virginia, to Roanoke, Virginia, comprised 


one of the most important major undertakings by our 
railroads during last year. The progressive attitude of 
the Virginian Railway in matters of high capacity equip- 
ment, large locomotives and heavy construction, and their 
well-known charcteristic—mass transportation—made this 


‘announcement of the Virginian Railway a particularly 


outstanding one. 
Operating Conditions 


The Virginian Railway is primarily a coal handling 
road. The map, Fig. 1, shows that the main line extends 
from Deepwater, West Virginia—where connection 1s 
made with the Chesapeake & Ohio R. R. to Norfolk, Vir- 
ginia, a route distance of 441 miles. The line is single 
track except from Mullens to Clarks Gap, which section 
includes the heaviest grade against load movement and is 
double tracked. The very rich New River and Pocahontas 
coal fields near the western terminus are served by the main 
The coal from practically 
all of these mines is collected in the Elmore Yard and 
hauled to tidewater at Norfolk. The winding Guli 
Branch connects with the main line at the north end of 


the Elmore Yard, which is at Mullens, and much of the 


coal comes in from this branch where the loaded move- 


ment is down grade. 


The map and profile, Fig. 1, shows that between the 
coal receiving yard at Elmore and Norfolk the heavy 
grades are confined to the section between Elmore and 
Roanoke. Figs. 2 and 3 show that the curvature on this 
section is also heavy reaching a maximum of 12 degrees. 
From Roanoke to Norfolk the maximum grade against 
loaded movement is only 0.2 per cent and the curvature 
is not severe. It is,therefore, evident that the track capac- 
ity east of Roanoke is much greater than on the section 
between Elmore and Roanoke. There are some heavy 
grades against load on the main line north of Mullens 
but only a part of the coal moves over them because a 
large portion comes from the main line over the branches 
which connect east of these grades. All of this means 
that the section from Elmore to Roanoke is the bottle- 
neck of the svstem, and if improvements are made to in- 
crease the tonnage capacity of this section the remainder 
of the road can well take care of the increase with very 
little or no expenditure. 

Consideration of traffic growth on the Virginian indi- 
cates that the capacity of the coal fields it serves has 
hardly been scratched and that this coal will be mined 
with large capacity modern equipment. An over pro- 
duction of coal at the present does not mean that the 
large capacity high grade mine will curtail production 
indefinitely but rather that the small capacity mine and 
all low grade mines may be more or less indefinitely 
closed. There should, therefore, be in prospect for this 
road a rapidly increasing tonnage, provided it can be 
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efficiently conveyed to and handled at tidewater. The 
Virginian is now installing adequate and efficient pier 
facilities at Sewalls Point to handle far more coal than 


can now be moved over the railroad. The general situa- : 


tion is, therefore, available tonnage at one end of the road 
and facilities for handling it at the other end with an 
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of improvements in rolling stock in order to increase train 
weights. The road has been a leader in mass transporta-_ 


tion and is operating today, on the section to be electrified, 
heavier coal trains made up of larger capacity cars and 
hauled by more powerful steam locomotives than are to 
be found on any other railroad. Experience has shown 
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Fig. 1—Map and Profile of Virginian Railway 


existing conveyor between with ample capacity except for 
‘two links, the two engine districts extending from Elmore 
to Princeton and from Princeton to Roanoke. 

The management of the Virginian has long been noted 
for its broad vision and has been quick to take advantage 
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that steam locomotives still larger than those now used 
on the Virginian are not now practicable and that exist- 
ing draft gear will not permit the handling of materially 
heavier trains with steam locomotives. 


crease the capacity of this section with steam operation it 


Fig. 2—Condensed Profile of Electrified Zone 


In order to in-— 


June, 1924 


would be necessary either to increase the train speed or 
put down more tracks, or to do both. Additional track- 
age in this mountain territory with numerous tunnels and 
bridges would, of course, be very expensive. An in- 
crease in train speed could only be accomplished by using 
more locomotives per train and this would pyramid delays. 
In any case there would be required for steam locomotives 
more cost and a material increase in investment. 

The alternative to increased trackage and more steam 
locomotives was electrification. This appealed to the 
Virginian officials because it offered a means of applying 
still more powerful Jocomotives which could be used to 
haul heavier trains at much higher average speed than is 
being done with steam motive power and without increas- 
ing maximum speeds now common practice with steam 
operation. Furthermore, the electric locomotive capacity 
which can be concentrated in a single train can be in- 
definitely increased. Thus, as rolling stock and track 
standards are improved—and past experience indicates 
that they will he—a properly designed and installed elec- 
trification can be readily and economically expanded to 
increase further the track capacity because still heavier 
trains can be operated or the same trains can be operated 
at higher speed. It was for these reasons that the off- 
cials of the Virginian investigated the possibilities of 
electrification and quickly recognized in it an excellent 
solution of the problem of handling more tonnage over 
the mountain grade sections. 

As was to be expected the Virginian management was 
not unmindful of the future when investigating the econ- 
omy of electrification. At the time the study was made 
the net coal tonnage was approximately 7,000,000 tons per 
year. This represented approximately 50 per cent of the 
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met with the heaviest trains feasible with the existing 
rolling stock. 

Careful estimates of the investments required to equip: 
the railway to handle the traffic fixed as a basis of com- 
parison with both steam and electric operation and a de- 
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Fig. 4—Total Locomotive Tractive Power 


tailed comparison of operating expenses conclusively 
showed electrification to be economically advantageous. 
Steam Operation 


As previously mentioned, larger and more powerful 
steam locomotives than are being used by the Virginian 
are not now feasible. A larger type—a triplex—was once 
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Fig. 3—Map of Electrified Zone 


potential capacity of the mines served and extensive de- 
velopment of new mines was being carried on. It was 
to be expected that the 7,000,000-ton figure would be ma- 
terially increased after the electrification was in service so 
an annual net coal tonnage of 12,500,000 was fixed as the 
basis for comparing the relative economy of steam and 
electric operation. It was further specified that the maxi- 


‘mum day traffic, 60 per cent in excess of the annual 


average, should be handled. These conditions were to be 


tried. Characteristics of this locomotive are shown in 
Fig. 6. It has since been rebuilt into two smaller locomo- 
tives. Under the present plans of operation with steam 
motive power, the section being electrified is divided into 
two engine districts. The main shops of the system are 
at Princeton, and this point is also an engine terminal. 
The section from Princeton to Elmore, 35 miles, is one 
engine district on which turn-around runs are operated 
out of Princeton. The other engine district extends. 
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from Princeton to Roanoke, 97 miles. Coal from the 
mines is collected in the Elmore yard and taken from 
there to the Princeton yard in trains of a maximum weight 
of approximately 5,500 tons; total weight exclusive of 
locomotives. At Princeton all inland consigned coal is 
weighed and trains of maximum tonnage of approxi- 
mately 8,500 are made up for movement to Roanoke. 

To haul the trains of 5,500 tons from Elmore yard to 
Clarks Gap requires three Mallet locomotives. The road 
locomotives is of the 2-8-0 + 0-8-2 wheel arrangement 
with a cylinder tractive force rating of 101,300 Ib.; com- 
pound. The weight of the locomotive and tender in work- 
ing order 1s 740,000 Ib., and the weight on the drivers is 
478,000 lb. The two pushers have the 2-10-0 + 0-10-2 
wheel arrangement and are illustrated by Fig. 7.. These 
locomotives which have a cylinder tractive force rating of 
147,200 Ib. compound have 617,000 lb. on the drivers. 
The weight of the locomotive and tender in working order 
is 898,000 Ib. From Clarks Gap, the road locomotive 
takes the train to Princeton. The speed on the heavy 
grade section with the three locomotive train is approxi- 
mately seven miles an hour. 

From Princeton, the 2-8-0 + 0-8-3 type of road loco- 
motive takes the train to Roanoke with the assistance of 
a pusher of the same class from Whitethorne to Merri- 
mac and the assistance of yard switchers is usually re- 
quired to get out of the Princeton yard. 


Electric Locomotives 


The electric locomotives for the Virginian will be es- 
sentially the same as those now being completed by the 
Westinghouse Company for the Norfolk and Western 
Railroad. 
type with driving, 


one three-phase induction motor 


Fig. 5—Total Tonnage Capacity of Coal Cars 


through a jack shaft and side rods, two of the driving 
axles in each truck. 

The new Norfolk & Western locomotive which consists 
of two coupled units is shown in Fig. 8. The Virginian 
locomotives will differ from this only in certain details. 
It will be noted that the wheel arrangement is of the 
Mikado type. 

Single-phase, 25-cycle power of a potential of 11,000 or 
22,000 volts will be supplied to the transformer on the loco- 
motive through a pantagraph collector which makes contact 
with the trolley wire. Low voltage power for the three- 
phase traction motors and for the auxiliaries is taken from 
the transformer and phase converter. Since the traction 
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motors are of the induction type regeneration is automa- 


tically obtained when the train pushes the locomotive on 
descending grades. 

In the Virginian service, three cabs or units will be 
semi-permanently coupled to form one locomotive. Each 
locomotive consisting of three units’ will have a continu- 
ous tractive effort rating of 135,000 lb. with 8-pole motor 
connections and 78,800 Ib. with 4-pole motor connections. 
At these ratings, the speeds will be approximately 14 and 
18 miles per hour and the horsepower output 5,100 and 
6,000 respectively. The maximum tractive effort which 
can he developed momentarily at any speed up to 14 
m. p. h. is 277,000 lb., and a tractive effort of 252,000 Ib. 
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Fig. 6—Tractive Force Rating of Largest Locomotive Purchased 
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can be developed for a period of five minutes. The total 
weight of each unit will be slightly in excess of 400,000 
Ib., with more than 300,000 Ib. on the drivers. A per- 
formance curve of these locomotives when motoring is 
shown in Fig. 9. The characteristics when regenerating 
are similar, the speed rising slightly as the output in- 
creases. 


Plan of Operation with Electric Locomotives 


With electric locomotives the section from Elmore yard 


to Roanoke can be operated as one locomotive district. 


Trains of 6,000 tons will be hauled from Elmore to 
Clarks Gap with one road locomotive and one pusher— 
each composed of three units. The speed will be 14 
m. p. h—double that with steam—and the horsepower 
required at the locomotive wheels will be 12,000. At 
Clarks Gap trains will be filled out to 9,000 tons and 
taken on to Roanoke by the road locomotive without 
helper at speeds of 14 or 28 m. p. h. depending upon the 
grade conditions. The time required for the run from 
Elmore to Roanoke will be less than ten hours. In com- 
parison with the steam operation, the helper on the White- 
thorne grade is entirely eliminated by electrification, the 
helper service out of Elmore is reduced more than 50 per 
cent and the time over the road greatly decreased. 


June, 1924 


- The 9,000-ton trains will be held to a constant speed 
of slightly less than 15 m. p. h. by regeneration when de- 
scending the Kellysville and the Merrimac grades. This 
will, of course, give much smoother operation than is 
obtained when long trains are controlled with the air 
brakes alone on these grades and delays will be decreased. 
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tion than with electric because the latter will operate 
through the Princeton Yards. On the basis of these esti- 
mates the cost of the new electric locomotives is only 
about 20 per cent more than the cost of new steam loco- 
motives which would. be required for the same service. 
The total weight of the steam locomotives, in working 


Fig. 7—Type of Mallet Pusher Locomotive, Weighing Approximately 450 Tons, Now in Service on the Virginian 


The west bound trains will consist largely of empty 
coal cars and will be hauled without helpers at a speed of 
28 m. p. h. except from Fagg to Merrimac, from Kellys- 
ville to Princeton and from Rock to Elmore. 

To handle the traffic fixed as a basis for planning the 
electrification will require 48 locomotive units or 16 three 


order, would be approximately 2.5 times that of the elec- 
tric locomotives. . 
Power Equipments 


When starting on the heavy grade the input from the 
contact line to a 6,000-ton train will be approximately 


. Fig. 8—The Virginian Locomotives Will Be Very Similar for Those Now Being Completed for the Norfolk & Western 


14,000 kw. and the 9,000-ton train handled by a single 
locomotive will require an input of 11,000 kw. when 


unit locomotives and 12 of these have been ordered for 
initia! operation. To perform with steam locomotives the 
same service that can be handled with 16 of the electric 
locomotives the railroad operating officials estimated that 
20 of their large pusher Mallet locomotives and 44 of 
their road type Mallets would be required, and a few 
more switchers would also be required with steam opera- 


starting on certain grades. With individual train de- 
mands of such magnitude and with the high ratio of 
maximum to average day tonnage the system demand 
will, of course, be very large. The free movement of 
traffic will not be subordinated to power demand so the 
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Joad factor will be rather low. The traction load five 
minute demand will be approximately 43,000 kw. at the 
generator bus and the ratio of this peak to the annual 
average load will be approximately 30 per cent. 

The power for this electrification will be supplied by the 
railway company’s steam turbo-generator station now being 
installed on the New River at Narrows. The site, by rail, 
is 23 miles east of Princeton and seven miles west of the 
middle of the section being electrified. There will be in- 
stalled in this station four 25-cycle, 3-phase, 11-000-volt, 
turbo-generators with a maximum single phase rating of 
15,000 kw. each. Three units will be sufficient to carry 
the maximum demand. This station will be thoroughly 
modern with provision for economical expansion and with 
switching equipment suitable for ultimate interconnection 
with other power systems. An ample supply of water for 
condensing purposes is available from the New River and 
condensers of the surface type will be installed. A com- 
plete pulverized coal equipment will be used in this plant. 
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Fig. 9—Electric Locomotive Performance Curve 


There will be four 11,000 to 88,000-volt, 10,000-kv.-a., 
single-phase, water-cooled type transformers installed 
just outside the power station building. All high tension 
switching equipment will also be installed outside the 
main Saildins: 


Transmission and Distribution Beer 


Power from the generating station will be supplied to 
the locomotives through transmission lines, step-down 
transformers and. catenary contact line. There will be 
two single-phase, 88,000-volt transmission lines connect- 
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ing the generating station with seven step-down trans- 
former stations located at Elmore, Algonquin, Princeton, 
Narrows, Eggleston, Merrimac and Sears. These step- 
down transformers will be of special type with two wind- 
ings on the secondary. 
nected to the 11,000-volt trolley rail circuit and the other 
to a feeder rail circuit with a potential of 22,000 volts. 
This gives a secondary transmission circuit composed of 
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Fig. 10—General Plan of Transmission and Distribution System 


the trolley and feeder wires, which is used to supply auto- 
transformers. connected between the main step-down 
transformer stations. The general idea of this scheme of 
transmission and distribution is illustrated by Fig. 10, 


By designing the transformers and the trolley-feeder, 


trolley-rail and feeder-rail circuits so as to secure the 
proper balancing of impedance the rail currents are re- 
duced to a minimum and the through feed of earth cur- 
reit and stub-end feed effects are almost eliminated. 

The transmission line and distribution circuit conduc- 
tors will be carried on steel structures. The transmission 
lines will be on towers separate from the contact line sup- 
ports except on the Clarks Gap double track section, 
where they will be carried on the catenary structures. 
The contact line will be of the inclined catenary type 
similar in general to that in service on the Norfolk & 
Western Ry., and on the Paoli electrification of the Penn- 
sylvania R. R. at Philadelphia. 

The entire distribution system is designed for a trolley 
voltage of either 11,000 or 22,000. It will have the neces- 
sary capacity to handle the maximum day traffic specified 
at 11,000 volts, but the change to 22,000 volts can easily 
be made when the traffic increases to the point where this. 
change is advisable. 

The contract was let to the Westinghouse Electric & 
Manufacturing Company for the equipment and the rail- 
road has retained Gibbs & Hill as consulting constructing 
engineers. 
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Gasoline Passenger Motor Car Built at Sydney, New South Wales 


One of these windings will be con- 


Semi-Annual Meeting of the A. R. E. E. 


Progress Reports of the Various Committees to Be Presented 
for Discussion in Atlantic City on June 12 


HE 1924 semi-annual meeting of the Association of 
Railway Electrical Engineers will be held in At- 
lantic City on June 12. As in the past the meeting 

will be held in the Hotel Dennis. This meeting is usually 
held on a Monday but on account of conflicting with ses- 
sions of the American Railway Association at which cer- 
tain committees of electrical men must be present, it was 
decided to fix Thursday, June 12 as the day for the 
A. R. E. E. convention. No meeting of the association 
was held last June and there are plenty of indications that 
this year’s convention will be well attended. The pro- 
gram is.as follows: 

ASSOCIATION OF RAILWAY ELECTRICAL 

ENGINEERS 
Convention Program 

Meeting Room, ground floor, Hotel Dennis, Thursday, 

mane 12, 1924. 
Meeting will be called to order promptly at 

(Daylight Saving Time.) 


9:30 A. M. 


ORDER OF BUSINESS 
Address of President. 
Report of Secretary-Treasurer. 
Unfinished Business. 
New Business. 
Progress Report of Committee on Trucks and Tractors. 
Progress Report of Committee on Safe Installation and 
Maintenance of Electrical Equipment. 


Progress Report of Committee on Self-Propelled Cars. 


Progress Report of Committee on Electric Welding. _ 
Progress Report of Committee on Locomotive Electric 
Lighting. 
Progress Report of Committee on Electrical Storekeeping. 
Progress Report of Committee on Train Lighting Equip- 
ment and Practice. 

Progress Report of Committee on Starters and Con- 
trollers. 

*Progress Report of Sponsor Committee on Insulated 
Wire and Cables. ; 

Progress Report of Committee on Economics of Elec- 
trical Appliances. ee 

*Progress Report of Committee on Illumination. 

*Progress Report of Committee on Radio as Applied to 
Moving Trains. Es ; 

*Progress Report of Committee on Automatic Train Con- 


trol. 
*Progress Report of Committee on Power Plants. 


Progress Report of Committee on Safe 
Installation and Maintenance of 
Electrical Equipment 


Committee :— 

Charles R. Sugg, Chairman, Electrical Engineer, Atlan- 
tic Coast Line. A. M. Frazee, Electrical Engineer, Du- 
luth, Missabe & Northern. L. F. Miller, Road Foreman, 


* Report, not’ received in time for publication in “the June issue of the 


Railway Electrical Engineer. 


Electrician, Chesapeake & Ohio. Frank Zimkowski, Gen- 


eral Car Lighting Inspector, New York, New Haven and 
Hartford. 


To THE MEMBERS: 


INSTALLATION 
General. 


1. All new work should be installed in the safest way 
possible. : 

2. Existing installations should in all cases be brought 
up to safety standards, as soon a practicable. 

3. All work must conform to the National Electric 
Code, and local ordinances. 

4. In all cases, where ground connections are required, 
it is recommended that these connections be made to a 
cold water pipe, which is known to form a permanent 
and positive ground. If a cold water pipe is not accessi- 
ble, it is recommended that a ground connection be made 
by driving not less than a three-quarter inch galvanized 
pipe in the earth a sufficient depth to insure a permanent 
ground. In all cases, approved ground clamps must be 
used. 

5. It is recommended that all new installations shall 
be made in conduit, and when extensive repairs are made 
to old installations of open wiring, conduit shall be sub- 
stituted. 

6. It is recommended that all high voltage wiring 
(601-5000) shall be in lead covered cable run in conduit. 

7. Where any installation is not covered by the above, 
use good judgment to make it’ safe. 


Equipment and Material. 

1. Use good reliable equipment, which, as far as 
practicable, incorporates safety devices, which will protect 
both operator and equipment. 

2. In consequence of liability involved by accident, 
primary consideration should be given to the safety fea- 
tures rather than to the first cost. 

Generators. 

1. Frames must always be well grounded. 

2. Flywheels and belts should be guarded. Flywheel 
pits should either be covered or guarded. 

Switchboards, Power panels or sub-stations. 

1. Systems above 300 volts should be of a dead 
front type. 

2. All switches on circuits above 300 volts should be 
of the oil type, which have separate contained cells for 
each pole, and should have proper disrupting capacities, 
in order to insure the performing of its functions with 
safety, and properly protect the apparatus to which they 
are connected. 

3. Automatic overload circuit breakers should be in- 
stalled, between generator and switchboard buses on di- 
rect current equipment, but it is deemed advisable to omit 
these features on alternating current systems. 

4. All feeder circuits should be protected with auto- 
matic inverse time limit overload oil switches. 

5. Switchboards should be so installed that there will 
be ample space, between conductors and wall, to permit 
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workmen to make repairs with safety; this space to be 
enclosed behind locked doors. 

6. All switchboards not provided with dead fronts 
should have rubber mats in front and rear of same. 

7. Fuses are not recommended where automatic cir- 
cuit breakers can be used. 


Motors and Control Equipment. 


1. Strict conformance to the National Electric Code 
and loca! ordinances is recommended. 

2. Each equipment should be provided with separate 
safety disconnecting knife switch to disconnect control 
and motor from line so repairs can be made with safety. 

3. All controllers with exposed live parts should be 
enclosed in safety cabinets with doors so arranged that 
only authorized persons shall have access to same. 

4. Motor starting rheostats should be enclosed in 
metal cabinets with handles for external operation. 

5. All protective devices used in connection with mo- 
tor control apparatus should be provided with full mag- 
netic or thermo overload and under-voltage protection 
with hand reset, excepting automatic equipment. 

6. Where motors are so installed, that there is a lia- 
bility of accident, adequate guards should be placed 
around same to protect workmen. ‘This to include belts, 
gears or other transmitting devices. 

7. The frames of all motors, and each piece of control 
equipment, must be thoroughly grounded. 

8. Caution display cards admonishing danger should 
be conspicuously placed at such a location as to warn em- 
ployees and others of the presence of high voltage and 
equipment. 

Wiring. 

1. Strict conformance to the National Electric Code 
and local ordinances is recommended. 

2. It is recommended that all new installations be in 
conduit. 

3. When used in connection with portable cords, it is 
recommended that composition or other well insulated 
sockets of the keyless type be used. 

4. On power circuits adhere strictly to the National 
Electric Code and local ordinances. 

5. For portable equipment other than small hand 
lights, it is recommended that armored cable or additional 
wire be used for grounding machine. Where armored 
cable is used the armor must be so connected that it shall 
form a grounded connection to the conduit system. 

6. For the installation of high voltage equipment, all 
wiring shall be in lead covered cable running conduit. 

7. The installation of extra high potential circuits is 
adequately covered by National Electric Code. 


MAINTENANCE 


1. In the maintenance of electrical equipment, it is 
recommended that thorough systematic periodic inspection 
be made and any improper or irregular condition be 
found it shall be repaired immediately. 

2. Equipment should be kept thoroughly dry and 
clean. 

3. When inspection is made, it should include the sup- 
ports sustaining the equipment, which should be kept se- 
cure and rigid. All power transmitting devices, such as 
belts, gears, etc., should be included in this inspection. 

4. The inspector should see that all circuits are prop- 
erly fused and overload relays adjusted and operative. 
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5. For the safety of repairmen or others, the ‘ola 
ing suggestions are offered: 

Don’t work on live circuits, except when absolutely 
necessary, then take proper precautions. 

Don’t work on high tension apparatus until you are 
sure it is positively disconnected from line. 

Don’t place tools or other loose objects, where they are 
liable to fall and cause damage or accident. 

Don’t feel a circuit to see whether it is alive or not, but 
use lamps or meter instead. 

Don’t oil, wipe or adjust machines while in motion. 

Respectfully submitted, 


COMMITTEE ON SAFE INSTALLATION AND MAINTENANCE 


OF ELECTRICAL EQUIPMENT. 


Progress Report of Committee on 
Power Trucks and Tractors 


Committee :-— 


Louis D. Moore, Electrical Engineer, Mo. Pac. R. R. 
(Chairman). C. G. Winslow, Assistant Electrical 
Engineer, Michigan Central R. R. Co. J. W. Hughes, 
Electrical Engineer, Canadian Pacific Ry. Co. E. W. 


Jansen, Electrical Engineer, Illinois Central R. R. Co. 


‘Em bee iioles, 
nal Co. 


Electrical Engineer, Washington Termi- 


To THE MEMBERS: 
Your committee has held two meetings, one at Detroit 
on January 24, and the other at Chicago on March 11. 


At these meetings a sub-committee on crane type trucks | 


for roundhouse and shop use was appointed and a new 
questionnaire on operating costs prepared and discussed. 


This questionnaire is based on the cost outline previously 


reported by the committee and is intended not only to ob- 
tain revised costs, but to ascertain the method by which 
they are figured. This questionnaire will be submitted 
to the operating heads of the various roads very shortly. 


The sub-committee on crane trucks has not as yet made 


a report. 

The general committee was fortunate at both meetings 
in being able to inspect exhibits of various types of trucks 
and tractors at the Detroit Motor Show: and the National 
Railway Appliance Show in Chicago, and also was able 
to observe a crane truck in actual service at the West 
Detroit Shops of the Michigan Central Railroad Com- 
pany. The committee would like to have an active dis- 
cussion of the following points relative to its subject. 

1. General use of crane type electric trucks in round- 
house work. What operations are most usually per- 
formed with it? What is the:comparative. cost with this 
type equipment, manually operated equipment and over- 
head cranes? Does it require a large house to justify 
the expenditure for this type of equipment? 


2. To avoid heavy discharge of batteries, is it the prac- 


tice to make use of lifts or hauling machinery to help | | 


electric trucks over steep grades? 
3. Discussion as to merit of worm gear and spur gear 


drive. 
drive, claiming that because of greater efficiency smaller 


batteries can be used, while others claim they have tried 


the spur gear and have found it to be noisy and that its 
average efficiency throughout its life is less than that of 


Several manufacturers have gone to the spur gear 


see ee ee Ne os > Leet ee ee 
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the worm gear. What has been the experience of the 
members? — . 

4. Is the expense of equipping electric trucks with 
ampere hour meters justified ? 

5. Have any members used overload circuit breakers 
on electric automotive equipment and with what success? 

6. Is the expense of mileage recording devices, such 
as odometers or speedometers, generally justified? 

7. Details entering into cost per kilowatt hour for 
charging current at the charging plug. 

8. What is general experience of members with use of 
various types of gasoline equipment compared to electric 
equipment; (a) in shops, engine houses and storerooms ; 


(b) in freight houses and on docks? Have the fire in- 


surance companies made any difference in premiums 
because of use of gasoline equipment? Have any fires 
been caused by such equipment directly or indirectly? 

9. What has been the experience of members regard- 
ing long trains of trailers behind tractors in freight house 
work? Cannot freight be handled just as quickly and 
economically, or even more so, by limiting the length of 
the train and the weight of the trailing load? What is 
considered an economical length train in ordinary freight 
houses ° 

The subject of power trucks and tractors is of growing 
importance because their use is increasing very rapidly 
and your committee solicits a full discussion. 
Respectfully submitted, 

CoMMITTEE ON PowER TRUCKS AND TRACTORS. 


Progress Report of Committee on Self- 
Propelled Cars 


Committee :— 

R. G. Gage, Chairman, Electrical Engineer, Canadian 
National Railways Company. E. Wanamaker, Electrical 
Engineer, Chicago, Rock Island & Pacific Ry. L. L. 
King, Electrical Engineer, Atchison, Topeka & Santa Fe 
R. R. E. S. Macnab, Engineer Car Lighting, Canadian 
Pacific Ry. 


To THE MEMBERS: 

Your committee has not, up to the present time, had 
sufficient opportunity to investigate and study the prob- 
lem of self-propelled cars to the extent of making any 


definite progress report, but offers, at this time, a short 


progress report showing that this subject is from all ap- 
pearances active on a number of railways at the present 
time, but has not undergone any marked change since this 
committee made its report at the annual meeting in Chi- 
cago last November. However, more railroads have be- 
come interested, and further types of cars are being de- 
veloped, but it does not seem that any marked advance 
in our knowledge of the unit car has been made. 

As evidence of the activity of this subject, we may 
point out that the Canadian National Railway has in- 
creased its storage battery cars by six, the Canadian Pa- 


cific Railway has placed one car in operation, and that 


| 


| 


the T. & N. O. is purchasing a battery car. Besides the 
storage battery car, the Canadian National Railways are 
carefully watching the development of the gas-electric 
and Diesel-electric cars, several of which are actually be- 
ing built. 

Two storage battery cars are being ptt in operation 
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on the Central Vermont, while additional gasoline cars 
have been put in service on some of the eastern roads. 

The three developments which appear to be of the 
greatest interest at the present time among the American 
cars, are the hydraulic transmission as installed on the 
gasoline car of the N. Y. N. H. & H. R. R.; the gaso- 
line car with multiple unit control, as being manufactured 
by the Mack Truck Company, Allentown, Pa., in which 
a separate gasoline engine is mounted on each truck be- 
neath the car floor, and the two engines in each car, or 
the several engines in a multiple unit car train, are op- 
erated by electro-pneumatic control. Up to the present 
time, a car of this type has not been put in regular service, 
and it will be interesting to note the life that is obtained 
from the standard truck transmission which is used. 

The third car of interest is the gasoline-electric which 
is being built by the Electro-Motive Engineering Com- 
pany of Cleveland. In this, the power plant will consist 
of a motor generator set mounted on the floor, the car 
being driven by motors on the car axles in the usual 
manner. 

Considerable interest is also being shown in the de- 
velopment of the Diesel-electric car, both by manufac- 
turers and railways. 

It would seem that before the annual meeting, this 
committee will be able to collect performance data on 
these several cars, which will be of great comparative 
interest. 

It is the committee’s intention to obtain full informa- 
tion on a test run of each of the battery cars on the Cana- 
dian National. After this is done, and co-related with 
the various profiles over which the cars are operating, 
very reliable energy consumption records should be avail- 
able. 

Respectfully submitted, 
COMMITTEE ON SELF-PROPELLED Cars. 


Progress Report of Committee on 
Electric Welding 


Committee :— 


E. Wanamaker, Chairman, Electrical Engineer, C. R. I. 
& P.R.R. F. J. Hill, Chief Electrician Michigan Cen- 
tral R. R. C. E. Murrey, E. E., Grand Trunk R. R. 
C. T. Goddard, General Foreman, Electrical Department, 
I.C.R.R. Ernest Lunn, E. E., The Pullman Co. E. H. 
Hagensick, E. E., Union Pacific R. R. J. C. McElree, 
E. E., Missouri Pacific R. R. R. C. Gage, E. E., Cana- 
dian National Rys. A. M. Frazee, E. E.; Duluth, Mis- 
sabe &-Northern Ry. Co. 

To THE MEMBERS: 

Your committee begs to report that three meetings of 
the committee have been held in Chicago with fair aver- 
age attendance, considering the heavy demands being 
made upon the time of the electrical men at this period of 
the year. The consensus of opinion has been such that 
the committee is making to the Association the following 
recommendations : 

In view of the fact that the electric arc welding process 
has some time since passed the experimental or develop- 
ment stage and has become a recognized commercial art 
or practice, it is deemed extremely advisable for this asso- 
ciation to compile an electric welding manual. The de- 
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sign and manufacture of electric welding equipment and 
the installation of same has been treated by the Electric 
Welding Committee each year for the past several years ; 
also some work has been done on the application of the 
process. 

The manual, as proposed, should start with a foreword 
explaining: the chief reasons for the compilation and ex- 
istence of such a manual, with the proper explanation to 
the effect that the Electric Welding Committee will be a 
standing committee and each year its work to consist of 
such revisions as are necessary work to maintain the 
manual up to date. 

In this case, it is felt that the manual should cover the 
forms of electric welding processes used in railway work, 
including arc welding, both metallic and carbon, spot 
welding and resistance welding. The manual to be so 
indexed, possibly using the method of indexing of the 
American Locomotive Company, that the manual may be 
used as a book of ready reference for the entire art. It 
is realized that it would not be possible to make a com- 
plete manual during the year 1924; however, it is recom- 
mended that a progressive start be made and work to 
continue into 1925, issuing the manual either in part as 
completed with the necessary additions, or complete the 
same in 1925 according to the decision to be arrived at 
after the report is made at the Annual Fall Convention. 

It is probable that the first section of the manual will 
consist of a description of the various electric welding 
processes and their general use. The second section to 
consist of recommended methods of installation. The 
third section to consist of recommended methods of appli- 
cation covering first the typical jobs and important jobs 
that have already had their successful application demon- 
strated by years of service, including detail instructions 
for the training of operators. 

The last section to consist of description of application 
of such jobs as are being experimented upon or such jobs 
as are undergoing development in so far as the welding 
application is concerned. 

It is the intention on all such practices as have not been 
thoroughly tried and developed into a standard, to send 
out proposed methods or practices to various railroads, 
obtaining the opinions of the various mechanical and 
welding officers so that no practice will be recommended 
that has not been demonstrated and approved. This, in 
order, that the manual may be so compiled that it may be 
looked to for safe advice or recommendation to guide the 
users of the art in their daily work. Of course, it is to be 
understood that such practices as are recommended would 
be one safe way of performing the work, and the user is 
not necessarily limited to the recommended practice. 

From time to time as better practices are developed 
and proven, bulletins, or new sheets, will be issued. 

We already have collected the nucleus for compiling 
this manual, which the committee feels should be of the 
loose leaf type, preferably of standard letter size with the 
back or hinge on the side. As it becomes necessary to 
issue new bulletins, those replaced may be removed and 
the new bulletins inserted, or in case of additional bulle- 
tins, they may be inserted in their proper place according 
to the index. The type of indexing proposed will enable 
the users to quickly find under group headings any par- 
ticular class of welding application desired, each group 
subdivided into individual jobs of that particular kind or 
class. 
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It is also the intention of the committee, in the fore- 


word, to call attention to the importance of the part the — 
operator’s skill plays when applying the autogenous weld- 


ing practices. _ 
It is further recommended that sections on electric are 


cutting, rivet heating, and electric furnaces, be included | 


in the manual. 


If the recommendations hereto suggested are approved - 


by the semi-annual meeting, the committee will arrange 
to proceed with the compilation of the manual. 
Respectfully submitted, 
COMMITTEE ON ELEcTRIC WELDING. 


Progress Report of Committee on Loco- 


motive Electric Lighting 


Committee :— 


L. C. Mulheim, (Chairman) Chief Headlight Super- | 
visor, Baltimore and Ohio Railroad. J. L. Minick, Ass | 
sistant Engineer, Pennsylvania System. P. J. Callahan) | 


Superintendent Car and Locomotive Lighting, Boston & 
Maine R. R. E. Wanamaker, Electrical Engineer, C. R. 
I. & P.R.R. F..J. Hill, Chief Electrician, Michigam 
Central R. K. 
& Sie avineuine 


To THE MEMBERS: 


Wm. Hirsch, Chief Electrician, N. Yo! 


General instructions to your Committee were to continue _ 
the investigation and development of the subject of Loco- | 


motive Electric Lighting, following up the work of last | 


year’s Committee and working in close co-ordination with 
the Committee on this subject of the American Railway 
Association. ; 

An effort has been made to follow up the work of last 
year and some progress can be reported. The matter of 
developing a standard method of making photometric tests 
of headlight reflectors has been given further considera- 
tion and one of the roads, for the purpose of obtaining 
information relative to the comparative beam candle 
power of several glass reflectors, conducted two tests. 
The first test was made along the lines suggested by your 


Committee of last year, with measurements made on the | 


basis of the 50 foot photometric distance, while the second 
test was made on the 100 foot photometric distance. A 
standard 250 watt, 32 volt, G-30 bulb headlight lamp was 
used throughout the tests, the lamp being operated at 
rated volts and the results corrected to 4,625 lumens. In 
test No. 1 the lamp was focused for maximum beam in- 


tensity and photometric measurements were made across _ 
the beam. A dull black screen was used, upon which the — 


beam was focused, the headlight being placed upon a 
rotating table which was used to move the beam across 
the photometer test plate. A Macbeth illuminometer was 
used to measure the candle power. The results are tabu- 
lated below, the beam candle power figures being given 
for one foot intervals across the horizontal center line of 


the beam. The upper half of the beam was also analyzed — 


by taking candle power measurements at one foot inter- 
vals from the center, up along the vertical axis. The col- 
umn marked “0” feet gives the beam candle power on 
the projected axis of the beam. Figures to the right of 
this column represent measurements at one foot intervals 


along the horizontal line across the curtain through the | 


intersection of the projected axis and the screen, and to 
the left, viewing the screen from the headlight position. 
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Test No. 1 
Beam C.P. 


1000 
Distance From Center of Beam as Viewed From Headlight Position 


Results expressed as 


owe iy OR eee 3’ 2" 1’ 0’ 1’ 2 3 


14” Diameter 


Focal Length 2%”..... 79 135 166 254 160 75 39 
: Above Center 254 126 81 50 
Reflector—B reds hie-s is) os.6 3 325 383 595 329 38 8 
ma’ Diameter ......<.. Above Center 595 239 85 20: 
Focal Length—3” 
Reflector—C , 
Maer Diameter’ ......5 > 138 354 329 370 Asya! 63 19 
Focal Length 2%”.... Above Center 370 248 88 31 
eer 
ed iat (2 ae ae 63 119 210 344 285 103 3 
Focal Length 2%”..... Above Center 344 160 104 Se 


In test No. 2 with the 100 foot distance, the same Mac- 
beth illuminometer used in test No. 1 was employed, and 
as a further check on the results a Sharp-Miller photo- 
meter was also used. These instruments were moved 
across the beam at their respective distances from the 
headlight, this method being considered more accurate 
than rotating the headlight. The curtain was ruled off 
with white lines, one foot apart horizontally and vertically, 
and an analysis of the beam was made horizontally across 
a diameter of 10 feet. The same letters are used to iden- 
tify the reflectors in each test and the results obtained are 
as follows, test No. 2 being carried out two feet farther 
each way from the center than test No. 1. 


Test No. 2 
Beam C.P. 
Results expressed as ——————— 


1,000 
Distance From Center of Beam as Viewed From Headlight 
 Reflector—A..... Gy 4’ Be Oe il? OL 16 27 Bu 4’ hy 
14” Diameter.. 61 Soeriiome308 190) 187. 178 +179 161 148 131 
Focal Length 2%” 
Reflector—B 
Focal Length 3” 54 94 109 130 162 222 228 244 348 250 89 
Reflector—C ... O25 024283769555) 393, 250) 167 91 34 
Focal Length 24” 
Reflector—D ... 1 TO Ole 249247 222) 217" 1579116 94 65 
Focal Length 2%” 


Considerable variation in the readings will be noted not 
only for the same reflector in tests 1 and 2 but in the 
readings for a certain reflector in the same test, showing 
in some instances much higher candle powers in some of 
the outer zones on the screen than in the center of the 
projected beam. This may be due to imperfect focusing 
or to characteristics in the lamp used. 

In conjunction with these tests, an additional test was 
made for the purpose of determining the loss in beam 
candle power of a reflector in an unclean condition from 
its clean state. The reflector tested was also of glass and 
had been in service for 15 months without having been 
cleaned. The results of this test were as follows: 


Test No. 3 
Distance From Center of Beam as Viewed From Headlight 
Beam C.P. 
Results expressed as —————_— 
1000 
Before Cleaning 
co) ya OM lala taal es Cae aad a a 
ae E : 
30,” nae 78 106 150 194 228 274 239 207 164 115 87 
After Cleaning 
In a foe 
_ months with- 
Becictine.. 86 118 164 213 278 282 23250) 205) eo ome 93 


The results of this test would tend to show the possi- 


“bilities of allowing glass reflectors to go for long periods 


of time, without cleaning, resulting in a considerable sav- 


ing of labor and an accompanying saving in lamps, a con- 


“eases and their ability to exclude dirt and moisture. 


dling while cleaning reflectors. 


siderable number of which are no doubt broken in han- 
The length of time re- 


flectors could safely be permitted to go without cleaning, 


of course, must depend upon the condition of the pee 
e 
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results of tests 1 and 2 are given as a matter of informa- 
tion obtained from experiment, and will serve to illustrate 
the difficulty that is quite apt to be experienced by the 
average railroad in attempting to secure accurate photo- 
metric data for comparative purposes without suitable facil- 
ities and a standard detail method. It is the hope of your’ 
Committee, however, that during the coming months the 
differences now existing as to the method which is the 
proper one to adcpt can be reconciled and that a satis- 
factory method can be offered for adoption by the time 
of the October convention. 


Headlight and Cab Lamps 


The matter of locomotive lamps has been receiving 
special attention by some of the roads where it has been 
found that trouble was being experienced with both head- 
light and cab lamps, although operating under normal 
voltage conditions. With the 250 watt headlight lamp 
investigation developed certain inherent weaknesses in 
some makes, including brittle filament material, which re- 
sulted in early failures and very poor lamp performance. 
A large number of lamps were found to fail within a few 
moments after applying and with the locomotive standing 
at the terminal preparatory to departure. The extent of 
early failures and the general abnormally short life has 
resulted in seriously increased consumption on various 
roads, which is reflected not only in increased mainte- 
nance costs but also in train delays, many of which would 
not have been experienced had the lamps been of normal 
character. The manufacturers have endeavored to re- 
move and correct the weak features by certain changes in 
the characteristics of the filament wire and also in the 
manner of its mounting. Since the changed construction 
some improvement has been noted, although early failures 
with the new construction are still being experienced, in- 
dicating that the difficulty has not yet been entirely over- 
come. 

In connection with the matter of headlight lamp failure 
it is felt that it would be well to know just when the fila- 
ments actually fail and your Committee desires to conduct 
an investigation with this object in view by sending out, 
in the near future, a questionnaire of suitable form to 
collect this information. It is obvious that incandescent 
lamps must eventually fail due to failure of the filament, 
either when the lamp is burning or when it is cold. It 
is the desire therefore to develop from an investigation to 
what extent the filament fails; when the lamp is being 
used in actual service while train is en route, when the 
current is first turned into the lamp, when the current is 
turned off the lamp, when the locomotive is at the ter- 
minal and the lamp is not in service—for instance, when 
jarring over a turntable. or under other conditions. It 
would be wel! for those members having jurisdiction over 
the headlight equipment on their respective roads to begin 
to give the matter some attention with a view to having 
some information available when the questionnaire is re- 
ceived. 

A development of the 250 watt headlight lamp in a 
smaller bulb, since the October convention, consists of 
making this lamp with a P-25 bulb instead of the G-25 
bulb to overcome the objections to the latter resulting 
from its similarity to the 100 watt lamp for switching 
service. A number of the P-25 bulb lamps have been 
supplied by the National Lamp Works and these are 
under observation in service and are being compared with 
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the present standard G-30 bulb lamps. It is the under- 
standing the new P-25 lamp is now commercially avail- 
able and it is recommended that this lamp be tried out on 
a sufficiently large scale to determine during the next few 
months as to whether or not it is satisfactory and more 
desirable than the present G-30 lamp. 

The new cab lamp in S-14 bulb is being tried out rather 
extensively and at this time it is doubtful as to whether 
or not this lamp in its present state of development is an 
improvement over the S-17 bulb so far as life perform- 
ance is concerned. The advantages of its smaller propor- 
tions are quite evident but while trial results in some in- 
stances seem to indicate a better lamp than the S-17 bulb 
experience in other instances seems to show that this 
lamp does not compare with the S-17 lamp in life per- 
formance. A comparative test of the two types is being 
run on one of the roads, in which an accurate check is 
being kept on their performance, and it is expected that 
reliable information will be secured in the near future on 
the basis of this as one individual test. The lamp manu- 
facturers state that the matter now is largely up to the 
railroads as the lamp engineers have gone as far as is 
possible in the development of the S-14 lamp and any fur- 
ther improvement will have to be brought about through 
information supplied by the railroads as a result of their 
experience with the lamp on a reasonably extensive scale. 
It would be well therefore for the roads to investigate 
this lamp thoroughly so that during the next few months 
it can be definitely known if possible whether or not the 
S-14 bulb lamp is a sufficiently improved lamp to be 
adopted in preference to the present S-17 bulb. 


Fixed Focus for Locomotive Headlights 


Recent developments tend to show the possibility of 
introducing a fixed or permanent focusing device for the 
headlight. This idea rendering non-adjustable the re- 
flector lamp stand would compel proper headlight case 
alignment if properly carried out, and would effect con- 
siderable improvement in track illumination by preserving 
the sharpness of the headlight beam after being focally 
established in the reflector, which is at present unsatisfac- 
tory in many cases due to adjustment of the lamp, split- 
ting the beam, in attempting to get the maximum amount 
of light on the track to overcome misalignment of the head- 
light case. The headlight lamp furnished today is suffi- 
ciently uniform in construction, it is felt, to permit of a 
fixed focus and if proper alignment of the headlight on the 
locomotive can be secured it would seém that considerable 
advantage could be derived from the fixed focus principle. 

One of the roads is experimenting with the idea on a 
rather extensive scale and it would be of interest and 
value if similar tests could be carried on by others. Your 
Committee would be glad to receive any information on 
the subject that is secured as a result of such tests. 

The subject of roller bearings for headlight generator 
service continues to be given attention and one of the 
headlight manufacturers has obtained very satisfactory 
results from several installations of this type of bearing. 
More extensive tests are being run by this company under 
actual service conditions and indications point to entirely 
successful operation. While certain makes of turbo-gen- 
erators may be peculiarly adapted to the use of roller bear- 
ings it may be possible that with some slight modification 
in the present design of other makes this type may be 
found to be applicable and to possess advantages over the 
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ball bearing that would justify its use. It is suggested, 
therefore, that the various headlight manufacturers give 
thorough consideration to the subject and that they de- 
velop such possibilities as the roller bearing may have in 
the way of its adaptability to this character of service. 

A number of service tests of headlight generators have 


been carried on during the past year, wherein the latest 


types of the various makes of machines have been oper- 
ated on some of the roads on a comparative basis. The 
results of these tests, when finally available, will be of 
considerable interest, not only as a comparison of the 
newer design of machines themselves but as a compari- 
son showing the improved service of the more modern 
equipment over that of the earlier types of machines. 
While the new designs have their respective merits, and 
despite all excellent showing that may have been made 
hy any certain equipment, the matter of selection for pos- 


sible future standard is very difficult to determine, and _ 


will no doubt remain so until such time as the Automatic 
Train Control subject is satisfactorily cleared up and the 


railroads know what character of equipment will be re-_ 


quired to meet the conditions. 
: Respectfully submitted 
COMMITTEE ON LOCOMOTIVE ELEcTRIC LIGHTING. 


Progress Report of Committee on 
Starters and Controllers 


Committee :—Geo. W. Bebout, Chairman, Electrical 
and Shop Engineer, C.& O. L. L. King, Electrical En- 
gineer, Atchison, Topeka & Santa Fe. J. E. Gardner 
Electrical Engineer, C. B. & Q. G. T. Goddard, General 
Foreman Electrical Department, Illinois Central. F. M. 
Reed, Chief Electrician, Northern Pacific. 


To THE MEMBERS: 

Your committee on controls has had two meetings at 
Chicago, one to outline the work of the individual mem- 
bers, one to study and discuss the work done and outline 
the plans of the committee for further study, and recom- 
mendations on controls and their application for railroad 
service. 4 

It is not the desire or intention of this committee to 
draw up specifications for the manufacture of controls, 
hut to outline important features that should be incor- 
porated in controls, and make recommendations for stan- 
dard types to be used for various operations in railway 
service. 

When one considers the wide number of types, styles 
and variations in controls for any operation, he can 
readily see the need for some standard being adopted. 


For one small lathe there would be 98 possible come 


binations of motor and control from which to select one 


suited to the work, but this is usually left to the machine 
manufacturer, with 97 chances of getting the wrong 
equipment. If manual control is wanted, instead of auto- 
matic, the 98 would be cut in half—if reversible, in place 
of non-reversible, the 49 would be cut in half, and by 
properly specifying what should be furnished, the type 
of controls would be reduced to the minimum. 


It has been recommended by the committee that manu- 


facturers’ representatives meet with the committee at our — 


next conference, to discuss the various features desired 
in controls. 
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The following recommendations are up for considera- 
tion: | 

1. In view of the great expense of fuses and liability 
of single phase operation, controls should be protected by 
circuit breakers, overload and under-voltage protection, 
with arrangement to prevent single phasing. Whether 
undervoltage release with automatic reset, or undervolt- 
age potection with manual reset feature, is to be pro- 
vided, shali be left to the judgment of the party ordering 
the equipment. 

2. Turntable controls to be manually operated, re- 
versible drum type, and where two motors are used on 


_ turntable tractors, Duplex Drum control is to be used. 


3. All controllers to be as near dust and weatherproof 
as possible. 

4. All controllers to be equipped with fasteners to 
hold the covers securely, yet be easily removed without 


the use of tools. 


5. Wearing parts to be accessible and easily replaced. 

6. Each terminal to be plainly and permanently 
marked, and wiring diagram to be securely fastened to 
inside of cover. 

7. he sizes of various motors to be tabulated and 
two or three sizes of controller be selected to cover the 
entire range—one for motors from 5 to 10 hp.—one for 
15 to 25 hp., and one for 30 to 50 hp., inclusive, in order 


_ to reduce spare parts to a minimum. 


8. Pumping plant controls to be designed for opera- 


tion with a iarge variation in voltage, preferably with 


time limit acceleration, especially for slip ring motors. 

9. To be designed for continuous operation in any 
accelerating position. 

10. Pumping plant motor controls to be hand start 


and automatic stop. 


11. Full automatic start and stop. 

12. Where single pumping equipment is installed at 

important locations or for heavy duty service, duplicate 
controls to be installed in connection with a double throw 
_ switch. 
13. Float switch control is recommended for mod- 
erate climates, but pressure regulator controls, where 
_ winter conditions are severe and where pressure gage 
controls are used, should be connected to a reservoir or 
stand pipe partially filled with air, to protect it against 
surges. 

14. Air compressor motors to be slip ring or syn- 
| chronous, with manual or automatic control, as desired— 
the automatic control to be operated through pressure 
gage or regulator, with addition of unloading device, 
preferably of the governor type that keeps the compressor 
unloaded until up to speed. 

Controllers are to be studied and recommendations sub- 
mitted for discussion at the October convention, when 
we hope to have final recommendations adopted by the 
Association. 


Respectfully submitted, 
COMMITTEE ON STARTERS AND CONTROLLERS. 


_ Progress Report of Committee on 

| Electrical Storekeeping 

_ Committee:—Edw. Wray, Chairman, Ry. Purchases & 
Stores, Chicago, Ill. Geo. B. Colegrove, Chairman, 


Elec. Ill. Cent. R. C. Raether, Asst. Chairman, Elec. 
Mich. Cent. Ray A. Dean, Elec. Inspr. Pullman Co. 
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Pec. Geimer, Klee Ge ks... oN @ Vee rien French, 
Elec. Fore. Santa Fe. 


To THE MEmBERsS: 


Your committee held one meeting at which it was 
decided to send a questionnaire to the various railroads 
to procure information as to the present practice being 
followed in maintaining stocks of electrical materials and 
also to secure recommendatons as to improving practice. 

This questionnaire will be sent to the chief electrician 
or electrical engineer, signal engineer and to the general 
storekeeper of all Class I roads. Your committee will 
appreciate further suggestion which may be incorporated 
into a supplementary questionnaire to be sent out at an 
early date. 


Respectively submitted, 
COMMITTEE ON ELECTRICAL STOREKEEPING. 


Questionnaire 
Name Railroad 


CIRC) Dep Sie res?) €fe)\\e,"'s" eitiet Sa: viw. (Oye! (6/18) wie. eal is yay eels) teniene 


1. Are your stocks of electrical material stored sep- 
arately from mechanical department stocks ? 


2. Do you maintain a special electrical section at the 
general storehouse ? 


3. What officiai has supervision over stocks of: 


Game Wlectric Careiont ‘Materialiene ss .cere tees 
GE nmsrieadliont Materiales i. chats ee cee ees 
Cae signals Materainer 658: ser ee a omnis wee 
(D) Shop and Terminal Lighting & Power Ma- 
ECR A Aah lo che st ¢ Sen IMeEMEe tries act ans Sencha neh Tiepen es, Wetee eee 
CE ie Electrical Construction Material ease See 
4. Do you maintain sub-stocks at local points of: 
DAdpimlectric: Cary Lightino, Materialy, owetetae nv. 
Cb anteéeadloht Materials). 48: ac eeo uh lee wa ene Caen, 
(Co )oareoional + Miatenialen. <wereiers, ciehreaee te setae een 
(D) Shop and Terminal Lighting & Power Ma- 
ORT DR, a RPA 2, <j. Ae MRR TRE ot Cees CADP eA So 
CE yew Mlectrical’Constmietions Material ge wnie~ seh ost 


5. Is this sub-stock material charged off the stores 
records when received in sub-stock? 
(A) Is it included in the annual inventory of stock? 
6. Is Master Stock Book system employed in keeping” 
stock records 
(A) If not what system of records do you employ 
for each of the above stocks (Please send forms) 


ee 


oS. 80 6 a Bilge) 10) fal) oe Wie O56) go 8 eo 6 6 (9) 6) 0 #6 wi 0) 0 6 @ 8) 8) oe 


Rats! (ssiel of 6 & 16 is) outs) “eel s\:e) « lol lememtelne’ @) is) 6) erie) w ley @" a)! e\ueils) 6 Ne ete) 6167 © je ese els 


(B) Is the classification of this material in accord- 
ance with the A. R. A. Div. VI. material classification ? 
7.(A) Assuming that the electrical department gets 
real service and co-operation from the stores department, 
what would be your recommendation as to the best method 
of maintaining electrical stocks? 


© 6) Fra) 6) 5) 5) © 191 010) 'e, 0) ©) 0 6) 4 eve le 


SuictcaTil bt kure lelsé. ante, Se celia) elie: a, emeyiwmre. © en:d) le) mie! -0/ ie) pei iene; ee Ta cel 'O! /a. cartel ier Fey lerne) ter 0% ella. va 


(B) Assuming that the signal department gets real 
service and co-operation from the stores department, what 
would be your recommendation as to the best method of 
maintaining signal stocks? 


Peer er ee ee ee 


met aNeUe res ale ive 10.6 of 2: 9) 0) ©) Mel tqvepeo% #0) 68 (4) .@: ove Cy.6)) 0 \o (6 8.8 4.78, 8.6 Vo" 6, 0 0/ fee) ws 


(C) If the stores department could get full co-opera- 
tion of the electrical and signal departments, what would. 
be your recommendation as to the best method of handling 
Clectrical and ‘signal*Stoeks fice. Bele ge ae'2 viel hs Paes e 
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8. If you have what you consider good facilities for 
your electrical stores, won’t you kindly send a description 
with plan, sketch or photo of the layout? .............- 
Name 
Title 


2 bl eh @MOl lel 16. (on eure ve elie ee ie elie) eeuaie. Lo.) e's + .« Kemeuehome) Seles ol emmenia. Pe. \e.7.¢) 
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Progress Report of Committee on Train 
Lighting Equipment and Practice 


Committee:—Ernest Lunn, Chairman, Electrical 
Engineer, Pullman Company. L. S. Billau, Assistant 
Electrical Engineer, B. & O. F. J. Hill, Chief Electri- 
cian, Michigan Central. D. J. Cartwright, Electrical En- 
gineer, Lehigh Valley. J. L. Minick, Assistant Engineer, 
Motive Power Division, Pennsylvania. A. E. Voigt, Car 
Lighting Engineer, Atchinson, Topeka & Santa Fe. 
J. J. Hack, Engineer Train Lighting, Heating and Ven- 
tilation, Southern Pacific. E. S. M. Macnab, Engineer 
of Car Lighting, Canadian Pacific. A. E. Ganzert, Elec- 
trical Supervisor, C. R. I. & P. R. E. Gallagher, Assist- 
ant Electrical Engineer, L. & N. 


To THE MEMBERS: 


Your Committee on Car Lighting Equipment and 
Practice submits the following Progress Reports on sub- 
jects which have, and are to be considered by the com- 
mittee during the year. 


Design of Battery Boxes 


Present day practices indicate that greater clearance 
above batteries than that provided in the Standard Prac- 
tice for Battery Boxes and Trays is desirable. Your 
committee is investigating this subject and anticipates 
having recommendation ready for presentation at the 
next Convention. 

Some of the railroads are finding that a marked saving 
can be made in storage battery maintenance expense by 
providing battery boxes of sufficient depth to permit the 
cells being flushed without making removal of the trays 
from the box necessary. It is found that the saving 
noted results from a reduction in labor required for 
handling and in lessened damage to crates, cells and con- 
nectors. 

A deep battery box makes it possible to change the di- 
mension of the battery cells and employ a tank having 
more sediment space, which permits a lengthening of the 
period between cleanings. A decided saving appears to be 
possible by this practice. It is reported that batteries 
which ordinarily require cleaning about every 18 to 20 
months can safely be kept in service for from 36 to 48 
months without being removed from the car. Further 
advantage can be taken of additional head room by in- 
creasing the depth of the acid space over the tops of the 
plates and thus increase the flushing periods with a cor- 
responding decrease in labor. 

The question of impregnating the wooden battery crates 
has been given consideration and it is probable that full 
particulars can be presented at the annual convention. 
Advance information appears to confirm the prediction 
that the paraffine treatment, if properly given, will greatly 
prolong the life of the wood and make crate renewal less 
frequent. In order that railroads that have not already 
taken steps to install the paraffining tanks may be ad- 
vised as to what had proven to give the best results 
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the following detail method of procedure is presented. 

1. Immerse the wood crate complete, with hardware 
and porcelain parts attached, in a tank of paraffine kept 
at a temperature of from 240° to 250° F. for from forty- 
five minutes to one hour, or until bubbling has stopped, 
indicating that the moisture in the wood has been con- 
verted to steam and driven off. 

2. Remove the crate from the super hot paraffine and 
immediately immerse it in a tank of the same material kept 
at a temperature of from 140° to 160° F. for from ten to 
twenty minutes, or until the wood of the crates has had 
time to cool throughout to the temperature of the wax. 
It is essential that this be done as well as that the tem- 


“perature of the second tank be kept down to about 150° 


otherwise the impregnation will be incomplete and there 
will be little evidence of paraffine on the surface of the 
wood. 

3. If after the crate has been removed from the sec- 
ond tank and allowed to cool, there does not appear to 
be sufficient wax on the surface of the wood to make a 
perceptible coating, it should be dipped again for only 
a moment in the cocl tank. 


Axle Generator Belt-Drive 


Last year’s report made reference to the use of barrel 
type axle pulleys of two lengths, 33% inches and 28% 
inches. Of these pulleys the latter length is being used 
in preference, principally on account of clearance required 
for application and fastening. 

The subject of axle generator drive is being followed 
up closely. In last year’s report reference was made to 
pulleys of various disigns including a universal type. 
It will be of interest to know that various railroads are 
applying about fifty of these pulleys this summer and 
something more than experimental data may be expected 
by early fall. 

A few installations in which a silent chain drive is em- 


ployed are being watched and it may be possible to re- 


port favorably on that, especially for use by railroads 
where an excessive amount of snow is encountered. It is 
reported that chains and sprockets last about two years, 
or 140,000 to 160,000 miles, and that the maintenance cost 
considering the positive drive is not excessive. 


Car Lamps 


As noted in last year’s report, member roads recom- | 


mended adding to the list of recommended lamps the fol- 


lowing sizes and types: 
25 Watt, 30-34 Volt, PS-16, Gas filled. 
100 Watt, 30-34 Volt, PS-25, Gas filled. 
On account of the quite extensive use of these lamps 


your Committee would recommend their adoption as — 


recommended practice. 
Fusing Pilot Lamps to Prevent Fire 
A member has recommended that pilot lamp circuits 
be fused. Your Committee does not believe that this 18 


necessary. 


Coach and suburban car lighting is being followed 


as closely as time and opportunity will permit and it is — 


hoped that some worth while information will be avail- 


able for the annual report. 
Consideration is being given to the question of pub- 


lishing a working manual of standards covering axle 


generator construction and its accessories. 


It is not the purpose of the Committee to report gen- | 


————— 
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erally on details of maintenance practice, which are cov- 
ered at intervals in articles published in trade journals, 
but it is proposed that mention be made of money sav- 
ing schemes or devices which can be employed to reduce 
repair or operating costs. 


Respectfuily submitted, 


CoMMITTEE ON TRAIN LIGHTING EQUIPMENT AND 


PRACTICE. 


Progress Report of Committee on Eco- 
nomics of Electrical Appliances 


Committee: 


E. A. Lundy, Chairman, E. A. Lundy Company. 

J. A. Andreucetti, Asst. Elec. Engr., Chicago & North 
Western Railway. 

G. W. Bebout, Elec. Engr., Chesapeake & Ohio Rail- 
road. 

E. H. Hagensick, Elec. Engr., Union Pacific Railroad. 

R. G. Gage, Elec. Engr., Canadian National Railways. 

Geo. E. Murray, Mech. & Elec. Engr., Grand Trunk 
Railway. 

To THE MEMBERS :— Pint 

Your Committee submits the following as the progress 
report. | 

The association has for some time felt that if the 
various economies that are being effected by electrical ap- 
plications were brought to the attention of railway officers, 
‘that a greater appreciation for this end of the work would 
follow. 

_ It was with this thought in mind that this committee was 

appointed. The outline of work includes the collection of 
specific data showing economies that have been brought 
about by utilizing electrical energy for operating railway 
facilities. 

One committee meeting has been held and a tentative 
questionnaire has been drawn up which is printed here- 
with. A thorough discussion of this questionnaire will be 
very helpful in whipping the final form in shape. 

Your committee invites criticism and discussion, also 
suggestions of features that might be included with this 
subject. 

Respectfully submitted : 
CoMMITTEE ON EcCoNoMIcs oF ELECTRICAL APPLIANCES. 


_ TENTATIVE FORM FOR QUESTIONNAIRE 


1. Pumping Stations 
Number of stations electrically equipped to replace gas, steam or other 
drive : ots 


ANALYSES OF ORIGINAL RECOMMENDATIONS 


. stations where better service was a controlling factor.........-. 
' stations where decreased maint. was a controlling factor.........-. 
stations where labor saving was a controlling FACEOP Arise os dsuetors 
’ stations where fuel saving was a controlling factor..........- 
No. staticns where saving in fixed chgs. was a controlling factor........ 
Bearing in mind the reduction in labor, repairs, etc., please give the fol- 

lowing for at least one installation. 
Present yearly net savings 


Approximate per cent return 


ee er eer esses 


2. Coaling Stations 
o aead of staticns electrically equipped te replace gas, steam or other 
rive 


aeges) 6) ols see 


ANALYSES OF ORIGINAL RECOMMENDATIONS 


. stations where better service was a controlling factor........... 
* stations where decreased maint. was a controlling factor.........-. 
’ stations where labor saving was a controlling factor..........- 
stations where fuel saving was a controlling factor........... 
No. stations where saving in fixed chgs. was a controlling factor........ 
Bearing in mind the reduction in labor, repairs, etc., please give the fol- 

lowing for at least one installation. 
Present yearly net savings 

on investment 


Approximate per cent return 


Ore LCR CCB OR 


ee 
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3. Car and Locomotive Shops 


Number of shops electrically equipped to replace gas, steam or other 


GTIVEI stale shake aie.s 
Number of motors installed) ..<.......5% TIGR a Severe tare 
Number of engines replaced .:......... HePoee dates 


ANALYSES OF ORIGINAL RECOMMENDATIONS 


. shops where better service was a controlling factor............++ 

. shops where decreased maint. was a controlling factor..........-..-. 

. shops where labor saving was a controlling factor............-. 

. shops where fuel saving was a controlling factor.............. 

. shops where saving in fixed chgs. was a controlling factor........ 

Bearing in mind the reduction in labor, repairs, etc., please give the fol- 
lowing for at least one installaticn. 


Present yearly net savings ............ Approximate per cent return 
on INVESTNENE oo. <5 siaietelersmns 
Brief description of how these savings were realized ........---+eeee0- 


4. Turntables 


eae of turntables electrically equipped to replace other forms of 
ELVEN eis.cie 6 artis, « 


ANALYSES OF ORIGINAL RECOMMENDATIONS 


where better service was a controlling factor.......... 
where decreased maint. was a controlling factor.......... 
where labor saving was a controlling factor.......... 
. turntables where fuel saving was a controlling factor.........- 
No. turntables where saving in fixed chgs. was a controlling factor...... 
Bearing in mind the reduction in labor, repairs, etc., please give the fol- 
lowing for at least one installaticn. 
Present yearly net savings 
on investment 
Brief descripticn of how these savings were brought about 


. turntables 
. turntables 
. turntables 


Approximate per cent return 


5. Electric Arc Welding 
Namber in service... LD Mat AE Pe Mar ics SW Oe os terete rite o 
Number of single operator sets .. .s-.... Number of multiple operator 
Number of autcmatic arese geri. i 4-1 uae ‘of semi-automatic 
Number of Butt welders .......--- Number of Spor welders’ oA fits. 


Number of electric rivet cutters 
Bearing in mind the reduction in labor, better service, etc., give scme 
typical savings effected by the use of the electric arc 


6. Additional Apparatus 


If on your railroad economies have been made possible by other electrical 
applications than listed ahove, such as lighting, both indoor and 
outdoor, air-compressers, air tcols, air hoists, cinder handling ap- 
paratus, and trucks and tractors, please give the data on at least one 
cf these applicaticns. 


| iN Oil-Electric Locomotive 


N ELEcrRIC locomotive, driven by a fuel-oil engine, 

the first of its kind built in America, has been built 
jointly by the General Electric Company and the Inger- 
soll-Rand Company. This has been especially designed 
for switching service and will be given its first practical 
test by the New York Central in its freight yards on the 
west side, New York City. 

The power plant equipment consists of a 300-hp. oil 
engine, manufactured by the Ingersoll-Rand Company, 
directly connected to a 200-kw. General Electric genera- 
tor. The motive power consists of four HM-840 General 
Electric motors, one of which is geared to each of the 
four axles. The unit has a total weight of 60 tons, all on 
the drivers. 

During the last 15 years the General Electric Com- 
pany has had considerable experience in the construction 
of self-propelled motor cars and locomotives using gas- 
oline as fuel. About 90 equipments have been put into 
service during this period and most of them are still op- 
erating. In order to take advantage of a low-priced fuel 
in the internal combustion engine, an arrangement was 
made with the Ingersoll-Rand Company to build an 
engine designed for the use of fuel oil and having the 
characteristics of speed and weight that would be suitable 
for its use in a locomotive. The complete locomotive is, 
therefore, a combination of pieces of apparatus, each of 
which has been well tried out and whose combination 
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promises to result in a high degree of fuel economy. The 
locomotive has been in use in the yards of the Ingersoll- 
Rand factory at Phillipsburg, N. J., for about four 
months. 

The six-cylinder engine is designed to burn fuel oil ac- 
cording to the principles of the well-known Price system 
of direct fuel injection. This system avoids the use of 
high pressure injection and also effects a reduction in 
weight, an improvement in mechanical efficiency and in- 
creased simplicity and reliability. The fuel is injected 
into the various cylinders through a distributor by means 
of a single acting plunger type pump. The lubricating 
system is of the continuous filtration type, by means of 
which the oil is returned from a crank case and passes 
through an oil filter before returning to the system again, 
thus insuring clean oil, 

All parts of the cylinders, cylinder heads and combus- 
tion chambers. are water cooled. The water from the 


water jackets passes to a radiator located on the roof and 


Interior of the Cab, Showing the Throttle and Controller—the Oil 
Engine Is at the Left 


a thermostat maintains an even temperature irrespective 
of weather conditions. Sufficient fuel can be carried for 
48 hours’ continuous switching service. The muffler for 
reducing the noise of the exhaust is also mounted on the 
roof. | 

The engine consumes about 0.43 lb. of fuel oil per 
brake horsepower. Owing to its high economy, it is 
free from smoke, which renders it particularly suitable 
for service in cities or in places where smoke is objection- 
able. As ordinarily used in switching service, the loco- 
motive has consumed about 20 to 26 cents’ worth of fuel 
oil per hour. 

The unusual feature of the design of this locomotive is 
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the use of a direct current generator supplying current to 
the motors without intervening accelerating resistances. 
This is accomplished by using a differential series field on 
the exciter, which automatically reduces the generator 
voltage with the increase in the amount of current drawn 
by the motors. The speed of the locomotive, therefore, 
automatically increases: as the load is reduced, corres- 


ponding to the rise in impressed voltage. This control | 


Front End View of the Oil-Electric Locomotive Built Jointly by the 


General Electric Company and Ingersoll-Rand Company 
completely eliminates the possibility of overloading the 
generator or motors or of stalling the engine. 

The control is so arranged that the opening of the 


throttle by moving the control lever increases the engine 


speed and at the same time energizes the exciter field 


which in turn energizes the generator field. The gen- 
erator current passes through differentially wound series 
field to the driving motors and being opposed to the sep- 
arately excited field lowers the generator voltage in pru- 
portion to the load. As the locomotive accelerates, the 
current passing through the differential. series field is 
gradually reduced, the generator voltage automatically in- 
creases and speeds up the locomotive. The main excita- 
tion of the exciter field is furnished by a storage battery 
which also supplies control current and locomotive lights. 


Individual electric plants are not very widely used 
on farms in Great Britain, but are found to a considerable 
extent on large country estates and are becoming increas- 
ingly popular for use in small country bungalows. As a 
rule they could be arranged to furnish power for pumping 


or for other industrial purposes, but in practice are rarely 


so used. They are probably most popular in Scotland, 


where there are from 6,000 to 7,000 in use.’ 


They are reported to be extensively used also in the 
Birmingham district and in goodly number in the Leeds, 
Sheffield, and Bradford districts—which would indicate 
that their use is more general in the Midlands than in any 
other parts of England. It is reported that in the Plymouth 
district they are quite common on large country estates 
and farms, from 4,000 to 5,000 having been sold in the 
County of Devon. They are not generally used in Ireland, 
and the few that are in operation are employed for large 
country homes and hotels, 


Railroad Yard Lighting 


A Discussion of the Various Methods 
of Using Floodlighting Projectors 
With Advantages of Each 


By W. C. Gilman 
Illumination Dept. General Electric Co. 


HE subject of railroad yard lighting, although one 
of vital interest to the railroads, does not seem to 
have given cause to very much research or study 


ef the illumination principles involved by the people re- 


| 


sponsible for the present installations. 

_ The movement of freight cars is a continuous perform- 
ance, and anything which tends to expedite this move- 
ment with a decreased breakage and theft loss and with 
jess chance of danger to the train operators is conse- 


quently of greatest importance not only to the railroads 


but also to our whole economic life. Actual statistics 
collected by some of our larger railroad systems prove 
by figures the many advantages of proper lighting of the 
railroad yard. 

The committee on illumination of the Association of 
Railway Electrical Engineers report the following ad- 
vantages of yard lighting: 

“(a) Speeding up of cars handled in the yard at night 
time. 

“(b) Reduction in cars damaged by rough handling 
and collision in the classification yard with consequent 
reduction in claims, delay in delivery of goods, loss of 
service of damaged cars, etc. 

“(c) Reduction in losses due to pilfering on account 
of more effective policing possible with a well-illuminated 
yard. 

“(d) Improved working conditions and increased 
safety for employees working in the yard.” 

That these benefits are appreciable is evidenced by the 
fact that certain railroads during the past year have 


authorized relatively large expenditures for improved — 


yard illumination. 

In order to realize fully the advantages of proper light- 
ing in a yard it is well to analyze the operations which 
take place there. We will examine a classification yard 
of the hump type, since these are by far in the majority. 

A train of mixed freight pulls into the receiving yard 
and its road locomotive uncouples and pulls away from 
it. A switching list is then made out for this train, as- 
signing each car to a particular track in the classifica- 
tion yard depending on its ultimate destination. 

A switching locomotive then hooks on to the rear end 
of this train and pushes it up to the hump. As each car, 
or more exactly each cut of cars, consisting of perhaps 
one to four cars of the train, comes on to the hump, it is 
uncoupled and by force of gravity runs down into the 
classification yard. The car is consigned to its proper 
track by the operator in the signal house, where switching 
is done automatically, or by switchmen in the yard where 
the manual system is employed. As each cut passes over 
the hump a car rider mounts it and applies the hand 
brakes so that the cut is brought to a standstill in its 


Method of Mounting Projectors on the Philadelphia & Reading Railroad in 
the Freight Yard at Rutherford, Pa, 


proper place in the classification yard. When the proper 
number of cars for a train are in position on any one 
track in this yard, a road locomotive picks them up and 
they go on their way again. 

The speed of car movement in the yard is greatly in- 
creased by an effective lighting equipment. Operators 
are able to do their work efficiently instead of having to 
grope around in an uncertain manner in the dark. Par- 
ticularly is this true of the switchmen in a manually oper- 
ated system. Each switchman has switches to throw in 
a short space of time for each cut, and it is imperative 
that he be able to see what is going on around him as 
well as to see the switches and tracks in his immediate 
vicinity. The car rider riding his cut of cars from the 
hump must be enabled to distinguish at relatively long 
distances at any point in the yard the cars in the yard 
ahead of him, and thus be able to control the speed of the 
cars on which he is riding, so as to prevent damage due 
to collision on the one hand, or stopping short and thus 
failing to couple on the other. 

It is also desirable to have the throat of the yard and 
ladder tracks visible from the hump so as to observe 
when -cars have cleared the fouling points at switches, 
etc. This is particularly true in yards not equipped with 
a modern interlocking plant for operating switches from 
a centralized point. 

As soon as each car rider has delivered his cut to its 
proper place, he dismounts and proceeds on foot or by 
conveyance from some central point to the signal house 
and takes his turn on another cut. It is most important for 
the safety of the lives of these men that there be sufficient 
illumination in the yard to enable them to discern cars 
coming down the tracks toward them as well as to see 
between the cars. The cars slide down from the hump 
silently, and unless there is good lighting in the yard it 
is obvious that this is a most dangerous hazard. 
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It is an established fact that the proper lighting of any 
section decreases almost immediately the amount of theft 
and crime in that section. Particularly is this true with 
respect to the theft of material and freight from yards. 
One particular railroad which has recently put in lighting 
in several of its yards reports a 50 per cent decrease in 
theft since the installations were made. 

The lighting of railroad yards has employed up to this 
time two distinct types of units—(1) Pendent units. (2) 
Floodlighting projectors. 

It will not be necessary in this discussion to consider 
the pendent type of unit since opinion is almost univer- 
sal that the most effective results are to be obtained by 
the use of floodlighting projectors. 

From the standpoint of light projection there are two 
general arrangements of floodlighting projectors in a rail- 
road yard. 

(1) Light projected in direction of traffic. 
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intervals of from 1,000 to 3,000 feet in the yard. 

Tig. 1 shows a typical general layout of a system of 
this kind when the light is projected in both directions in 
the yard parallel to the tracks. The floodlights on any 
one tower are, as a rule, adjusted to cover the 500 to 
1,500 feet of the yard nearest the tower. The length of 
yard which is assigned to be covered by one bank of 
projectors determines the spacing of the towers, which 
is twice the above distance, or from 1,000 to 3,000 feet. 

In many cases light is projected in both directions from 
the same tower. The number of floodlights per tower is 
determined by the width of the yard and also varies, of 
course, with local conditions, smoke, fog, shape of yar 
available space, etc. 

The group system of lighting a yard does not give a 
very uniform distribution of light, due to the wide spacing 
of the units. This wide spacing does not give good re- 


sults when smoke or fog are present in the yard, since 
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(2) Light projected against the direction of traffic. 

Where the light from the projector is directed with 
the direction of traffic, any possibility of dangerous glare 
is eliminated, since the direction of vision is always away 
from the projector, at least as far as the operators on 
moving cars are concerned. 

In the second method, where the light is directed 
against the direction of traffic, the great advantage of 
specular reflection from the rails and consequent sil- 
houette effect is obtained. This effect increases to a 
marked degree the apparent illumination in a yard. How- 
ever, this advantage is to a considerable extent offset by 
the fact that there is the danger of blinding the operators 
in the yard by glare. 

The lighting in railroad yards may be classified in two 
divisions, depending on the manner in which the units 
are arranged: (1) Group system. (2) Distributed sys- 
tem. 


Group System—Two-Way Projection of Light 


The group method employs floodlighting projectors in 
banks of three to sixteen mounted on towers spaced at 


i—Scheme of Floodlighting by the Group Method with Two Way Projection 


light will not penetrate these fogs for any great distance. 
There is also the possibility of dangerous glare. 


The advantages of the group system, two-way projec- 


tion of light, are economy of installation and maintenance 
and silhouette effect. Some of the disadvantages are 
non-uniform distribution of light, inefficiency in smoke or 
fog and danger from glare. 


One-Way Projection of Light 


This system of lighting is shown in detail in Fig. 2. 
By having the projection of light in one direction alone, 
the advantages of the group system are obtained without 
the disadvantage of glare, characteristic of the two-way 
projection. The advantages of this one-way projection 
of light are economy of installation and maintenance and 
no glare, while the disadvantages are found in the loss of 
the silhouette effect, in the non-uniform distribution of 
light and the inefficiency in smoke or fog. 


Distributed System—Light Projected with Traffic 


In this method of yard lighting single floodlights or, at | 


most, two floodlights, are mounted on poles or on towers 


of the source. 


June, 1924 


spaced roughly from 250 to 500 feet and with the beam 
from the projectors directed parallel to the tracks in the 
same direction as the direction of traffic. 

With a system of this kind there is never any danger 
of glare, for the direction of movement of cars, which 
is the direction in which one looks, is always away from 
the projector. Since the units are distributed throughout 


the yard, it is possible to obtain a much more uniform 
In addition to this, it is possible 


distribution of light. 
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Distributed System—Light Projected Diagonally 
Across Tracks 

Fig. 3 shows this method of lighting with the beam 
from the projector directed diagonally across the tracks 
against the direction of traffic. The projectors, singly 
or in pairs, are, as a rule, mounted on 75 ft. poles or 
towers, spaced from 200 to 500 feet. This system gives 
the silhouette effect and effect of. specular reflection from 
the rails and also tends to provide uniform illumination 


ELEVATION 


PLAN 
2—Scheme of Flood Lighting Railroad Yards by the Group Method—One Way Projection of Light 


Fig. 


to use a stippled glass lens which gives an even wider 
distribution of light and reduces the intrinsic brightness 
The advantages of this type of distributed 
system are the uniform distribution of light, effectiveness 
in smoke or fog and the absence of glare. The dis- 
advantages arise from higher installation and maintenance 
costs and the lack of silhouette effect. 


Distributed System—Light Projected Against Traffic 


This method of lighting gives a more uniform distri- 


throughout the yard. The advantages of this method are 
uniform distribution of light, silhouette effect and ef- 
fectiveness in smoke or fog, while the principal disad- 
vantage is higher installation and maintenance cost. | 
Towers 
The construction of a typical wood floodlighting 4 lower 
stiitable for railroad service is shown in Fig. 4, while Fig. 
5 shows sketches of the steel type of tower. The’ steel 
construction allows a smaller base, which feature is very 
important in the railroad yard where ground space is 


bution of light than the group method, and from a glare valuable. It is probably a more permanent structure 
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Fig. 3—Two Type L-12 Floodlights on 75 ft. Steel Towers at Each Location Indicated—1000 Watt, 
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standpoint is probably less objectionable than that method 
with two-way projection of light, since there are never 
more than two floodlights at any one location. Its ad- 
vantages are found in uniform distribution of light, ef- 
fectiveness in smoke or fog and in the silhouette effect 
which j is obtained. The disadvantages consist of higher 
installation and maintenance cost and possible glare. 


when properly maintained by periodical painting. At 
the lower mounting heights the wood tower is in most 
cases cheaper, but this advantage disappears as the height 
is increased. 

The question of the proper mounting height of pro- 
jectors is a most important one. It is sometimes difficult 
to convince a man that the tower height should be 75 feet 
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instead of 60 feet, and especially is this difficult when he 
learns that the cost of the 75-foot tower is very much 
more expensive. The higher mounting height is neces- 
sitated in order to minimize as much as possible danger- 
ous glare effects, to give a more uniform distribution of 
light and to eliminate objectionable shadows. 

In making recommendations for towers, 75 feet above 
the rails should be considered as the minimum projector 
mounting height. 


Cost of Wood Towers 


Following are approximate figures covering cost of 
western red cedar poles suitable for tower construction. 
Attention is called to the fact that two such poles are 
necessary for the construction of a tower. 

To these figures must be added the cost of the wood 
platform at the top and attendant construction such as 
is shown in Fig. 4. 


EACH 
10” top 00 polestaeauneacaas. . 3. eee $49.10 
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OO! So SOME Se iene Oh 5 2,3 200.00 

LOO) oe at ke 6. sa 239.00 
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Cost of Steel Towers 


The cost of steel towers varies considerably with the 
type of tower which is used. The following figures apply 
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Fig. 4—Wood Pole Tower for Floodlights in Railroad Yards 


to the type of.tower which is shown in Fig. 6; they 
should be considered as merely a rough estimate. 
70 ft. tower with double platform so that the lights may 


be faced in two directions, complete with all neces- 
sary bolts for field erection, to carry from 4 to 


{2 loddlights 2705 Hebe Seek «<0: ois sear eras 00 
75 ft. tower with the top to carry two floodlights, with 
single platform, complete as above ........-..++++: $227.00 


These towers at the foregoing prices would be shipped 
knocked down for field assembly; consequently, to these 
costs should be added the cost of assembly and cost of 
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concrete base in estimating the total cost of the com- 
plete tower in position. 


TotaL Cost or STEEL TOWERS INSTALLED 


Material 
Tower assembled i005 caus sap eseut ee ee $350.00 
Frounidatione s,s ic sR Oa cctes bois eee ein ean 50: 
Labor 
Erecfing tower’ sic. Js 0c. Soe wel Oe 150.00 
Building Foundation. ...... .4..'+ eee ee 150.00 
$700.00 


Floodlighting Projector for Railroad Service 


A floodlighting projector for railroad service in a yard 
where the sulphuric acid gases in the smoke are ever 
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Fig. 5—Some Details of a 65 ft. Steel Tower for Use in Yard 
Lighting 


present must be constructed of a material which will 
withstand attack from these gases. The units are at all 
times exposed to the weather and should be weatherproof 
and of a material which does not rust. These require- 
ments seem to indicate that a cast aluminum alloy con- 
struction would be most acceptable. 

The 1,000 watt, 110 volt mazda C multiple lamp seems 
to be the most universal size in use for this service, but 
now that the 1,500 watt lamp is available, consideration 
should be given to a projector which can handle this size 
lamp when planning an installation. It is most important 
that once the beam of the projector is directed to a certain 
portion of the yard it remains there; consequently, it is 


imperative that an electrician or maintenance man be able 


to relamp or clean the reflector without changing the 
projector direction. Since the platform for the mainte- 
nance man to stand on is in many cases at the rear of 


the projectors, this result may be accomplished by having — 


a projector with a hinged back door. 


June, 1924 


With this type of 
construction a workman may perform his duties without 
having to place himself in a precarious position on the 
platform and at the same time without danger of moving 


the projector. 


The determining factor on the amount of light in the 
yard is the value of beam lumens from the projector, and 


consequently careful consideration should be given to the 


efficiency of the unit. Since in many cases the throw is 
of the order of one thousand feet or more, the unit must 
have a high value of central beam candle-power. Towers 
and space in the railroad yard are very expensive, and 
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Fig. 6—Steel Tower for Floodlights in Railroad Yards 


anything that can be done to reduce the number of pro- 
jectors necessary to light a given area is a most im- 
portant consideration. 
Distribution System 
The distribution of power for the floodlights in a yard 


_ can always be determined by a study of local conditions. 


| Asa rule a 2,300-volt line is available, and this voltage 


can be stepped down to 110 volts by means of a small 
transformer on the towers. There are without doubt some 
cases where it would be desirable to use a series system of 


distribution with a series primary 110-volt secondary 
_ transformer on each tower. This latter system would be 
_ particularly advantageous where there is-an already ex- 


isting series circuit in the yard. 
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Recommendations 


In making recommendations for the lighting of a rail- 
road yard, it should be borne in mind that there is no 
royal rule that is applicable to all cases any more than 
there is such a rule for the solution of street lighting 
problems. However, there are a few rough rules to serve 
as a guide in the layout of a system. 


Group Method 


Assume one projector for every four tracks for every 
thousand feet of yard. This will give roughly the num- 
ber of projectors necessary. They may be arranged in 
banks all facing in one direction or facing in both direc- 
tions as appears advisable. 


Distributed Method 


Assume one projector per 200 feet of yard for every 
200 feet width of yard. The projectors may be arranged 
with the light directed against traffic, with traffic, or 
diagonally across the tracks as may be thought the best 
method. 

If the above rules are followed there will be from .02 
to .025 watts per square foot in the yard. With the most 
efficient lighting projector, these values of watts per 


‘ square foot will give an average intensity of illumination 


throughout the yard of from .125 to .15 foot candles, 
neglecting depreciation. In these calculations the beam 
lumens only are considered as being valuable in providing 
light. Any stray light is local and would not be of a use- 
ful nature. 


Nickel anodes used in nickel plating have formed the 
subject of a recent investigation. The purpose was ‘to 
determine the relative behavior of different forms of 
nickel, such as electrolytic, rolléd, and cast nickel, in the 
solutions used for electroplating. The experiments 
showed that the addition of a chloride to the solution 
caused all types of anodes to dissolve with a high efficiency. 
The chief difference in the behavior of the different types 
of anodes was in the uniformity with which they dissolved. 


Ewing Galloway 


Railway Station at Sag Paulo, Brazil 


190 
Plans for the Baltimore & Ohio Elec- 


trification on Staten Island 


HE Staten Island Rapid Transit Railway Company 
will electrify its passenger service on the East Shore 
division and the Perth Amboy division as rapidly as plans 
can be developed and the work executed. This includes 
lines between St. George, South Beach and Tottenville, 
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All side doors will be electro-pneumatically operated, 
Each car will be equipped with two motors, one to be 
located on each truck and double-end multiple unit control 
will be provided which will permit the operation of trains 
of from one to ten cars. Initially the maximum train will 
be made up of six or seven cars. _ . 
Previous to’ electrification new 100-lb. running rail will 
be laid in place of the 75 and 80-lb. rail now used on a 
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Floor Plan of One of the Multiple Unit Cars 


Staten Island. The total track mileage which will be 
electrified at this time is approximately 40 miles. 

The 600-volt direct-current third-rail system will be 
emploved. Preliminary plans include an over-running 
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The Over-Running, Protected Type of Third-Rail to Be Used 


protective type of third-rail construction with 150-pound 
third-rail of special high conductivity steel on main lines. 

It is probable that the electric energy for multiple-unit 
operation will be purchased from the Staten Island Edi- 
son Corporation. Tentative plans cover 33,000-volt, three- 
phase, 60-cycle power supply to be delivered to the rail- 
way company’s substations where the high potential alter- 
nating current will be transformed and converted for feed- 
ing.the 600-volt direct-current third-rail. Several of the 
substations will be of the automatic or remote control 
type. The substation layout is designed to provide power 
facilities for a considerable increase over the present re- 
quirements. 

The multiple unit car which will probably be adopted 
will be of all-steel construction approximately 67 feet 
overall in length and of modern design throughout. ae 
car will seat 71 passengers. There will be double doors 
at the center and a wide door in the side at each end of 
the car with end doors to permit passing between cars. 


large part of these lines. Also the section between 
Prince’s Bay and Pleasant Plains which is now single 
track will be double tracked and grade crossings eliminated 
on this section. 


The change to electric power will necessitate the instal- 


lation: of practically an entire new signal system. The 
direct current signals now installed will be superseded by 
a modern alternating current signal system. 
Electrification will result in a substantial increase in 
schedule speed of trains compared to the present steam 
service and will afford high class rapid transit service to 
the rapidly growing residential districts of Staten Island. 
The electrification work is being handled under the diree- 
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End Elevation of One of the Multiple Unit Cars 


tion of J. H. Davis, electrical engineer of the Baltimore 


& Ohio. 


During the last two years no -less 


fifty to sixty. Of the nineteen plants, concerning which 
detailed information is available, seventeen are of 32 volts, 
one of 65 volts, and one of. 110 volts; twelve are from 1 to 
4 kilowatts, and the remainder are of 600 and-850 watts 
capacity. These types will probably continue to be the 
popular ones, although small villages are expected to put- 
chase such sizes as may be required. Up to the present, 
American makes of farm lighting plants prevail. Dealers 
in electrical goods are best equipped to sell, install, and 
repair lighting plants; but the hardware dealers are also 
interested. ‘| 


than twenty — 
electric farm-lighting plants have been sold in the island 
Grand Canary, bringing the total number for that island — 
up to about thirty, and for the Canary Islands up to from — 
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| Steam Locomotive Tfauling Electric as a Demonstration of Regenerative Braking 


Electric Traction Exhibit Held at Erie, Pa. 


Demonstration Includes a 3,000-Volt Direct Current 


volt muitiple unit train, a laced type overhead trol- 

ley, a hornless pantograph and the otheograph were 
included in exhibits and tests held by the General Electric 
Company at Erie, Pa., on May 19. 
The electric locomotives shown included two of those 
just completed for the Mexican Railway Co., Ltd., de- 
scribed in the December, 1923, issue of the Radway Elec- 
trical Engineer, page 403, and a Chicago, Milwaukee & 
St. Paul gearless passenger locomotive. The C. M. 
& St. P. locomotive which was placed in service 
‘on the Cascade division early in 1920 was described 
@m the March, 1920, issue of the Railway Electri- 
‘cal Engineer, page 109. It is now being taken through 
the East by the passenger department of the railroad. 
‘From Erie the locomotive and the coach which accom- 


| cit an C Jocomotives, a steam locomotive, a 3,000- 


q Multiple Unit Train for Suburban Service 


panies it will be taken to the following cities in New York 
state: Buttalo, Syracuse, Utica, Schenectady, Troy and 
Albany; it will be on exhibit during the American Rail- 
way Association Convention at Atlantic City, N. J., June 
11 to 18. 


The Multiple Unit Train 


The multiple unit train consists of a motor car and a 
irailer coupled in the usual fashion with automatic coup- 
lers. The car which has been used for the installation of 
the electrical equipment was purchased from the Michigan 
Railway Company and had previously been in operation for 
about two years on 2400-volt direct current between Kal- 
amazoo and Grand Rapids, Michigan. The 2400 volts 
was later changed to 1200 volts because of third rail diffi- 
culties. The body is 66 ft. 10 in. in length over the vesti- 
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bules and contains parlor, baggage and smoking compart- 
ments, as well as main passenger section. The equipment 
installed includes four GE-280-1500/3000 volt railway 
motors, type PC control, an electric hot air heating sys- 
tem, low-voltage multiple lighting and a complete equip- 
ment of combined straight and automatic air brakes. 

The motors are geared in the usual manner to the four 
axles of the car and arranged for operation in full series 
or series-parallel. Each motor has an hourly rating of 
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200 hp. and weighs complete with gear, pinion and gear 
case approximately 6,875 lb. The motor is practically 
the same mechanically as the 1500-volt motors recently 
built for the Paris-Orleans’ Railway, except that insulation 
has been added to take care of the higher trolley voltage. 
Minor changes were also necessary in windings and com- 
mutator. The motor is of the standard ventilated design. 
The gear reduction is 70/21 giving a ratio of 3.33 and a 
maximum emergency operating speed with 36 in. wheels 
of 60 miles an hour. 

The motor capacity is sufficient to handle without over- 
heating a 40-ton trailing coach, and at a somewhat re- 
duced schedule, two trailing coaches. For demonstration 
purposes, the trailer has been equipped with control coup- 


Device Used to Record the Rise of the Contact Wire with Relation 
to the Upper Wires Caused by the Passing of One or More 
Pantographs 


lers and cables and a master controller at one end. The 
train can, therefore, be handled from the front end of the 
motor car or in the reverse direction from the control 
trailer. 

The contro! is designated as PC-104 electro-pneumatic 
type and consists of a cam operated switch group. In 
general the design is similar to the 1500-volt control used 
for the Paris-Orleans motot cars with provision for higher 
voltage. The low voltage for control and lighting is ob- 
tained from a small 65-volt generator having the armature 
carried on the shaft extension of a 1500/3000 volt dy- 
namotor. The dynamotor winding is used to operate the 
CP-30 air compressor at 1500 volts. 28-cell storage 
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battery is floated across the 65-volt generator which 


operates the lights and control apparatus when the set is | 


shut down. 


A feature of the control is a line breaker consisting of | 


high speed contactors connected in series for interrupting | 
ane 3000-volt circuit. When the master controller is | 
thrown to the off position, the motor current is broken by 


the line breaker, which reduces the duty on the oft | 


equipment. ‘The control is arranged for seven steps full 
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10 Point Coupler. 
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series and six steps series-parallel, including the tapped 


field connection on the last step. 
The heater equipment consists of a 30 kw. and a 10 kw. 


grid taking current from the 3000-volt bus line with suit- | 


able control. 
insulated box underneath the car. 


These heating elements are enclosed in an > 
The hot air is carried 


to various parts of the car through a duct by a motor | 


\ 


Control Apparatus in Cab of Motor Car 
driven blower. Similar equipment is also installed for 
heating the trailer coach. 

The connection between the 3000-volt heater bus on the 
motor car and the trailer is made by a simple device called 
the type SZ-14-A coupler. A swinging arm with insu- 
lating support resembling a miniature trolley and base is 
mounted on each car and the connection is made by plac- 
ing the arm of one car under a hook on the other. The 


| 
ki 
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coupler is manipulated from the ground by a switch hook. 
Current is collected from the overhead trolley by a single 
type S-501 slider pantograph. 


| Current Collection Tests 


_ In the early part of 1923, the General Electric Company 
was asked to supply certain definite information regard- 
ing the limits of current collection from an overhead trol- 
ley wire at different voltages. This information was re- 
quested in connection with the proposed 1500-volt electri- 
fication of the Cleveland Union Terminals, where it is 
anticipated that unusually severe conditions will exist. It 
was found that very little authentic information was avail- 


| 


i 
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Device Used to Connect 3000-Volt Heater Circuit on Trailer to 
¢ Power Circuit on Motor Car 


able, and it was therefore decided to make a complete 
‘investigation of the problem. 

The present laced type construction used on the four 
mile experimental track was finally selected as the most 
satisfactory design for collecting heavy current at any 
peed and also most suitable for conducting current to the 
ontact wire. 

The test train used to demonstrate current collection 
consists of a 110-ton gearless locomotive arranged for 
operation on either 750 or~-1500-volts followed by a gon- 
dola in which are installed sufficient iron grid rheostats 
to consume the current required for the test. Sections of 
the rheostats can be inserted or removed by remote con- 
trolled contactors to give whatever current may be called 
lfor. : 

Another problem which arose in this connection was 
the detail of construction upon approaching and leaving 
a low overhead bridge. Tests are therefore now being 
made to determine the most satisfactory slope of the con- 
tact wires upon approaching and leaving points of mini- 
mum clearance. The temporary equipment used for these 
tests includes a skeleton bridge from which conductors 
are supported by means of adjustable supports, so that 
tests could be made using a slope of the contact wire, 
varying from 14 to 114 per cent. The height of the con- 
Itact wire varies from 18 ft. 6 in. to 22 ft. above the rail. 
\A device is also used to indicate accurately the amount 
of vertical movement of the contact wires upon the pass- 
ing of each pantograph. Accurate information is thus 
being secured to solve the engineering problem of collect- 
‘ing heavy currents from a moving pantograph at various 
speeds and under all conditions. . 
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The Otheograph 


The otheograph is a device designed to record the action 
on the rails of each separate wheel of a locomotive or 
motor car. I[t shows by a graphic record the amplitude 
and characteristic of both the vertical and transverse 
thrust of the wheels on each tie. The vertical deflection 
is transmitted through heavy springs underneath the rail 
and the transverse deflection through similar springs set 
vertically and bearing against the head of the rail. The 
deflection of these springs on the passage of a locomotive 
is recorded through a lever arm with a pointer at the end 
which traces a record on paper wrapped around a rota- 
ting cylinder similar to an engine indicator. 

The otheograph ties may be installed in place of the 
regular ties on the track, either singly or in a grouping 
of several, and on curves or tangent tracks. The installa- 


tion on the Erie test tracks comprises 25 of these ties 
2rouped together covering a distance of fifty feet in tan- 
gent track. The revolving mechanism provides for mov- 
ing all of the recording cylinders on each side of the track 
simultaneously allowing as many records to be taken of 
each side of the locomotive as the number of the ties that 
The movement of the operating 


are grouped together. 


Chain Block and Gallows Used to Adjust Grade of Trolley Ahead of 
the Structure Shown at the Rear, Which Represents Overhead 
Bridge 


mechanism for the recording cylinders is independent of 
the speed of the locomotive. The operating mechanism 
is driver: by a constant speed motor with suitable gear 
reduction in order that the distances between the peaks 
on the curves are proportional to the actual distance be- 
tween the wheels on the various locomotives. 

Each record taken shows all the wheels of the locomo- 
tive and is so made that the pressure and lateral move- 
ment of the leading wheel is shown at the left end. Each 
recording head indicates the vertical and lateral deflection 
of the rail as the successive wheels pass over the tie. The 
record is not necessarily limited to one locomotive only, 
as, by moving the paper slowly, the record of all the 
wheels of an entire train might be taken. 

Particular attention has been given in the installation 
of the otheograph test tracks at Erie in an effort to ob- 
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tain the same type of roadbed as the rest of the track. 
each of the otheograph ties is located immediately over 
a wooden tie with the same supporting ballast as else- 
where. Between the otheograph tie and the wooden tie is 
a thin wooden stringer to retain the alignment but with 
no appreciable vertical stiffness. The action of the locomo- 
tive running over these two would seem to indicate that 
no unusual track condition is imposed. 

In cases when wheels are close together, it is probable 
that the wheel which has just passed an indicating point 
on the otheograph is still having some effect on that point 
as the following wheel passes the point, due to stiffness 
of the rail. The otheograph does, however, give an accurate 
record of the effect of a locomotive on the track. At 
present the results obtained are relative only, but a 
method has been devised for the purpose of applying a 
scale to the otheograph record so that it will measure the 
forces on the rail in pounds. 


Locomotive Tests 


Speed tests of the New York Central Mikado and the 
Chicago, Milwaukee & St. Paul electric locomotives were 
made by running the locomotives at various speeds along 
the test track over the otheograph. The Mikado was 
run at speeds up to 63 miles an hour and the electric at 
speeds up to 65 miles an hour. 

The regeneration test consisted of pushing the electric 
with the steam locomotive and allowing the electric to 
return power to the trolley. This POG demonstrates 
regenerative braking as it is evident that the steam loco- 
motive is working under conditions of heavy load and in 
spite of the tractive effort applied to the rail by the steam 
locomotive the speed is held constant by the electric. 


Grinding and Turning of Commutators* 


While sandpapering offers a satisfactory method ot 
resurfacing a commutator which is dirty or on which the 
mica is just beginning to get high and hand stoning will 
remove considerable high mica and even small flat spots, 
the only satisfactory methods of resurfacing a commutator 
which is badly out of true or on which the high mica or 
flat spots are bad enough to cause vibration ay a hand 
stone, are grinding or turning with tools having a rigid 
support. All cases of eccentricity come under the latter 
head for no hand method of finishing can eliminate ec- 
centricity in a commutator. 

Before undertaking to grind or turn a commutator ex- 
amine it carefully and make sure that it is tight. This 
should be done just after stopping the machine, while it 
is still hot, as the bars are most likely to be loose at such 
atime. Due to the seasoning of the insulation, most com- 
mutators need to be tightened after six to nine months’ 
service and again after eighteen months to two years. 
Thereafter they should remain tight indefinitely. 

The commutator may be trued with the armature in its 
own bearings or the armature may be removed and placed 
in a lathe or a machine designed especially for this pur- 
pose. 

When turning a commutator without removing from 
the machine the armature may be driven at the proper 
cutting speed by a belt from a separate motor or the 
machine may itself be operated as a motor at a reduced 


* Abstract of a alletin published by the National Carbon Co., Ine. 
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‘machine. 


‘likely to result. 


and provided with a substantial support so there may 
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in series with the armature so as to reduce the voltage 
the terminals of the machine. If this method is used, i 
necessary to insulate the tool post carefully from the r 
of the machine and to see that all parts of the machine g 
carefully protected from copper chips. When turning fl 
commutator in its own bearings it is also very important 
to see that the turning tool or grinder has a substant 
support. Where a turning tot is used, it is better 
build up a support from the base of the machine rath 
than to attach the support to the brush holder rigging, 

When trueing the commutator in a lathe, the arma 
may be supported on the lathe centers or on sleeve 
ings. The former is simpler but the latter has some 
vantage in point of accuracy. In case the armature h 
an abnormally long shaft, steady rests should be used fo 
void the vibration nf, the shaft while turning. : 

The choice between the above methods of truei 
whether “in its own frame or in a lathe, is largely d 
mined by the size of the armature and the facilities 
handling it. Armatures are generally removed to a 
for turning unless too large. In grinding, there are so 
advantages in leaving the armature in its own bearin 
and running it near the normal operating speed of 
This eliminates the distorting effects of vi 
tion and centrifugal force at the high speeds of opera 
A commutator cannot be turned under these condit 
however, as the surface speed is too high. Furthe 
a lathe is usually designed to give the cutting tool a 
rigid support than any which can be rigged up on 
base of a machine, so if the commutator is to be turne 
is advisable to remove the armature to a lathe wher 
this is possible. 

Before starting to turn or grind a commutator 1 
windings of the armature, adjacent to the commut 
should be wrapped in canvas or oilcloth to protect them 
from copper chips and dust. When the armature is t0 
be ground at normal speed in its own bearings it may 
be feasible to do this but the armature should be so pi 
tected whenever possible and always when it is to 
turned; otherwise, chips of considerable size are pr 
tically certain to lodge in the windings and shorts are 


In grinding there are two general methoae One 
stationary stone, the other a revolving wheel of abrasi 
material. 

When grinding with a stationary stone a smooth, fine- 
grain ae stone should be used, the same as is ised 
hand stoning. This must be rigidly clamped in a holder 


no chance of the stone digging into the commutato 
Some experimenting may be necessary to determine 1 
best cutting speed. Beyond a certain speed a stationary 
stone will not cut smoothly and it is seldom possib 
grind a commutator at full speed by this method. 
best cutting speed will probably be found around 
to 1500 F. P. 'M. | 
The rotating abrasive wheel is preferable to the 
tionary stone as it is not liable to chatter or dig into 
commutator. A medium soft wheel should be used as 1 
face will not fill up with copper as readily as that 01 
hard wheel. Use a light cut to prevent wear of the wh 
giving the ‘commutator a conical form. A heavy cut 
also tend to reproduce any eccentricity of the commu 
due to unavoidable spring in the supporting rigs 
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There a commutator is badly out of true it may be neces- 
ry to take a large number of light cuts, but this is the 
ily way it can be brought back to proper shape. Ma- 
‘ines for this purpose are available, designed for attach- 
g in a substantial manner to the brush holder rigging. 
There a home made device is prepared this question of 
gid support must be given careful consideration. If 
4nding is done with the armature in its own bearings, 
1ild up the support from the frame of the machine rather 
an attach it to the brush holder rigging to secure a more 
ibstantial support. Speed the cutting wheel at the rate 
commended by the manufacturer of wheel used. Com- 
utator speed will be determined by conditions. If a 
mmutator that is badly out of true is to be finished 
itirely by grinding, it will be well to remove most of the 
‘centricity with the commutator revolving at a moderate 
yeed. This will avoid excessive wear of the grinding 
heel. After the commutator is approximately: true it 
ay be speeded up to its normal speed so that any dis- 
#tion which takes place at such speeds will be eliminated. 
Final surface may be obtained by the use of a very fine 
jrasive wheel or fine grain sand paper. Some manu- 
icturers put the final surface on their commutators with 
hand stone. Whatever method is used, care should be 
ken to eliminate all scratches, especially, those in a 
agonal direction on the commutator surface and to bring 
le surface to as near a polished condition as is possible. 
In turning a commutator with a steel tool use what is 
nown as a “diamond-point” tool or one with a fairly 
larp point. The point of the tool should be rounded suf- 
ciently that the cuts will overlap and not cut a thread on 
le commutator surface. [or the same reason it is neces- 
ry to use a fine feed. Use.a light cut, taking several 
its, if necessary, to remove bad flat spots or a consid- 
-able degree of eccentricity, to avoid springing of the 
01 support, as mentioned under grinding. Furthermore, 
1 turning a commutator with a heavy cut, the tool has 
‘tendency to twist the segments, thus cutting deeper at 
ne edge than at the other. This difference may be slight 
ut less than .OO1-in. variation in the commutator surface 
; sufficient to break contact with the brush face, causing 
ie current to jump across that point in the form of a 
unute arc and cause burning of the commutator surface. 
‘he surface speed must be lose in turning than in grind- 
1g. In general, a surface speed of. 500 to 600 F. P.M 
nould not be exceeded in.turning. Care in obtaining a 
igid support for the tool is even more important in turn- 
ig than in grinding. This is one reason it is advisable to 
emove an armature to a lathe whenever possible as a 
the i is usually designed with a more rigid tool support 
van can be built up on the frame of a machine 
Final surfacing after turning requires more care than 
fter grinding due to the * threading” effect ‘of the cutting 
dol. One method is to remove the tool ridges with a 
ght file cut, using a “chalked’’ file, afterwards polishing 
le commutator with a hand stone or very fine sandpaper. 
nother method, after turning the commutator, is to 
tind it with a stationary stone mounted in the tool post, 
unning the armature at as high a speed as will allow 
ooth cutting. It is then given a final polish with a 
and stone or very fine sandpaper, the commutator run- 
ie at full speed. 
| After a commutator has been finished by any of the 
oregoing methods, it should be thoroughly. cleaned, the 
: Se carefully blown out to remove all copper chips 
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and dust that may have lodged in the windings, the sur- 


face closely inspected and any copper that may have 
bridged across the mica removed. It should then be given 
a high potential test, 1000 to 2000 volts, to make sure that 
there are no grounds. These precautions will be found 
well worth the time they require in the subsequent troubles 
thereby avoided. 

Grinding and turning each have certain advantages as a 
method of trueing a commutator. Probably, all things 
considered, better results will be obtained from grinding 
when properly done. Less copper will generally be re- 
moved from the commutator by this method. The face of 
each segment will have a true curvature. This condition, 
as has been pointed out, is not always attained in turning ; 
the cutting tool may twist the segments enough that one 
edge is cut slightly deeper than the other. Grinding, 
unlike turning, can be done with the commutator running 
at full speed and any distortion due to this speed elim- 
inated. 

Turning is the best method for shaping up a newly 
built commutator. It is more rapid than grinding for 
trueing a commutator that is in bad condition. If the 
commutator has been well tightened and a very light final 
cut is taken the inequality of depth at opposite edges of 
the segments will be slight and may be removed by a final 
surfacing with a stone mounted in the tool post. There 
are many different machines and devices manufactured 
for performing the above operations on various sizes of 
commutators. 


The new plant at Imatra designed to furnish power 
to the greater portion of South Finland, the building of 
which has been going on for the past year, will soon be 
ready for the installation of turbines and generators. The 
construction of this plant is the result of a scheme to 
harness the energy of the largest rapids in Finland, 
Imatra. 
160,000,000 Finish marks, it is estimated, 


transmission line an equal amount. 


The power plant itself will cost approximately 
and the trunk 
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The First Train Run from the Reading’s Camden Terminal on Day 


of Its Formal Opening—Engineman Bidding Goodbye to His Mother 


Testing Lubrication Electrically 


A unique arrangement for the purpose of testing the 
qualities of various kinds of lubricating oils used in ‘shaft 
bearings appears in a recent issue of Power. In sub- 
stance it consists of a simple electric bell circuit as is 
shown in the diagram where A represents the bearing, B, 
the shaft and C a brush, held so as to be in contact with 
the shaft which has been previously cleaned to secure a 
good electrical contact. A switch, two cells of dry bat- 
tery, and a bell comprise the other essentials of the circuit, 
the other end of which is connected to the bearing. A 
very thin film of oil will break such a circuit. Since the 
purpose of the oil in the bearing is to reduce the friction 
and wear to a minimum, by placing a film of oil between 
metallic surfaces no metallic contact occurs, if this film 
is complete, and the electrical circuit should remain open 
as long as the shaft is revolving. 

A heavy oil was first put in the bearing and the switch 
closed. The bell began to ring vigorously showing that 
a complete circuit had been made. The shaft was then 
rotated at a normally operating speed and under normal 
conditions of load. At the end of half a minute, the bell 
ceased to ring constantly but did nevertheless ring at 
intervals. 

A lighter oil was then substituted, all of the heavy oil 
having been taken out. When the circuit was closed, the 


Diagram of Connections for Testing the Lubricating Properties 
of Various Oils 


bell rang vigorously as before, but when the shaft was 
rotated under the same conditions of load and speed, the 
first few revolutions of the shaft served to quiet the bell 
entirely and it did not ring again until the shaft had 
stopped and the pressure of the shaft had squeezed out 
the film of oil. 

It was plainly demonstrated that the heavy oil formed 
its film slowly and did not maintain it constantly there 
being metal to metal contact occasionally. The light oil 
proved supericr in that it formed the film quickly and was 
fluid enough to keep a constant film between the shaft 
and the bearing surface. 
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A Queer Case of Battery Charging 
By A. ForEMAN 


A short time ago I had occasion to charge my rad| 
battery on a direct current power circuit. I connected s_ 
lamps in parallel and put these in a series with the batte | 
in the usual manner after first testing the line of polari| 
so that I would get the positive side e the line connect 
to the positive ake of the storage battery. After a tir| 
I took a hydrometer reading and found that the hatte} 
was taking charge so | proceeded to forget about it for| 
couple of ‘hours. Imagine my surprise, upon making | 


next test, to find the battery totally discharged; dead | 
The lamps, being “connectela | 


the proverbial doornail. 


series, showed that the battery was taking charge so| 
concluded that the: battery had either suddenly given | 
the ghost like the “one-hoss shay” or else the polarity | 
the Hite ok wrong. I was positive, however, that I | 
made the connection correctly—but I tested it nevertl) 
less, as a last resort. I received my second surprise) 
five minutes when I found that such was unmistaka’) 
the case. Had the power been off during the time | 
question I might have blamed the power company || 
reversing the line, but I knew that the lamps had be| 
burning brightly all the while so I decided that the trou! 
was somewhere in the building. Upon questioning | 
boys I found that one of them had found a fuse blown) 
the main switch and had replaced it, so this gave m¢: 
clue to the whole trouble. The condition I discovered! 
best explained by means of the accompanying diagram) 

The power service is 220-110 three wire direct a | 
as shown. At the time I connected the battery to i 
line the fuse was blown at x in line a, but I obtair! 
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rent from line c through heneg h which was turned on 
t the time, to line a; thence through the lamps and bat- 
ery to line b, it being noted that line c is positive to line 
. This caused the current to flow into the positive side 
f the battery as I had intended. 

However, when the defective fuse was replaced the 
attery actually became connected across lines a and J, 
ut since D is positive to a the current flowed from > to the 
egative side of the battery and out to a thus reversing 
he battery. The lamps must have flickered for an instant 
t the time that the fuse was installed, but this would 
a be noticed of course, unless one were looking directly 
r it at the time and even then it would possibly not have 
yeen attended to if nothing further happened. When | 
isked the workman, how he came to discover that the 
‘use was blown he said, “Oh the heater was not as hot 
is usual so I thought I would see if the voltage was low.” 


| 


| 
) Passing the Buck 
: 


It’s a mighty hard thing to acknowledge a fault; 
_ It is human to hedge and deny, 
| Make excuses and stall, when we’re backed to the wall, 
Instead of the truth give a lie. 


It’s a mighty hard thing to admit we have erred, 
But, like other hard things, can be done; 
It takes courage and grit to say, “Yes, I’m it! ie 
But it’s great when the battle is won. 


It’s a mighty hard thing to peach on one’s self, 
To say, “Yes, you're right, I’m to blame!” 

But it takes out the sting and half squares the thing, 
We can do it and will, if we’re game! 


KAMA ti 


: * ECU, 


z 


Answers to Questions 


rt. Is it possible and practical to close a hole in a 
broken casting as indicated in Fig. 1, using the electric 
arc welding process and a piece of tank steel?—J.W. M. 


| 
| Patch Welding in Cast Iron 


1. It is entirely possible to do the job referred to in 
the question by the electric are welding process and if 


Hole to be 
Welded 
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the work is performed properly, the job will be satisfac- 
tory. The first thing to do is to bevel the edges of the 
hole. Then cut a piece of boiler plate and bevel that also 
as shown in Fig. 2. Next drill and tap the beveled edge 


of the hole in the cast iron and put in studs; probably 
¥g-in. studs will be best for this particular job. It is not 
necessary to put studs into the steel patch. After the 


studs have been applied, the plate can be clamped or back 


tet 
Studs 
[ona / 5.” Wiper mca OR fa 


Fig. 2 


welded in place temporarily until the welding is started. 
To insure proper strength the number of studs should 
be such that the cross section of the studs is equal to 
about 1/3 of the cross section of the iron at the break. 
The manner in which the work should be done is shown 
in Fig. 2. If extra strength is required, another row of 


XS (O° pRemiom O00 400-0 
Studs“ 
LAY LY LU 


Fig. 3 


Y4-in. studs may be placed along the edge of the hole on 
the outside and then a pad put over the top of the weld 
including these studs as shown in Fig. 3. 


Questions for June 

rt. What is the first thing to be done when a generator 
refuses to motor?-—H. H. 

>. What is the best method of procedure in order to 
bring a cell that has dropped in voltage, up to correspond 
with the others of a set?—H. W. 

3. Do temperature changes affect battery capacity and 
how?—M. G. 


New Line of Resistance Starters 


A new line of resistance starters and across the line 
switches for induction motors has recently been placed on 
the market by the Allen-Bradley Company of Milwaukee. 
The first of these is known as type J-1552 and is called 
an “across the line starter.’’ It is a push button starter 
for squirrel cage motors up to 25 hp., 220 volts, and 35 
hp., 440-550 volts and self-starting polyphase motors up 
to 50 hp. It is equipped with inverse time limit overload 


Across-the-Line Starting 
Switch 


relays, no voltage release, push button station and copper 
to copper rolling contacts. It is enclosed in a steel cabi- 
net and operates entirely from a push button station with 
a start and stop button. 

The semi-automatic resistance starter, type H-1852, is a 
new and improved resistance starter for squirrel cage 
motors up to 30 hp., 220 volts and 50 hp., 440-550 volts. 
Stepless acceleration and smooth increase in starting 
torque without excessive starting current is provided by 
using graphite compression resistors. The motor is 


Semi-Automatic Resistance Starter 


started by..lifting a starting handle quickly to the mid 
position after which the handle is slowly lifted and the 
magnetic switch closes, thus throwing the motor on the 
line without opening the motor circuit. Are shields and 
blow-outs are provided in all phases. 

A third starter is also a push button controlled device 
and is known as type J-3052. It likewise has smooth 
acceleration due to graphite compression resistors. The 
graphite compression resistors are adjustable with one 
adjusting screw for any starting current and there are no 


Automatic Resistance Starter 


taps to change. The motor is started by pressing a start- 
ing button on the push button station which closes the 
starting clapper switch and allows the motor to accelerate 
with the primary resistors in the motor circuit. After a 
fixed interval of time, the time relay closes the main clap- 
per switch and throws the motor on the line without open- 
ing the primary circuit and thereby short circuits the 
starting resistors. This automatic resistance starter has 
all of the protective features of the starters previously 
mentioned, 
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Solder Pot With Automatic Heat Control 


An electric solder pot with automatic heat control has 
been added to the line of devices manufactured by J. D. 
Wallace & Co., Chicago, Ill. The automatic control sim- 
plifies the problem of heating babbitt, white metal, wax 
and other materials that are slow conductors of heat. ‘The 
main objective in its design is to overcome oxidation and 
it so operates that when the solder has been heated to 600 
deg. F., an automatic control prevents a further rise in 
temperature. This control is an adaptation of the prin- 
ciple used in the steam gage. A volatile substance, which 
is very sensitive to heat, actuates a Bourden tube, which 
makes and breaks the electric circuit, thus controlling the 
temperature of the contents of the pot. 

The pot will accommodate 15 Ib. of solder and will heat 
this amount to 600 deg. F. in 20 to 25 min. Its quick 
action is due to the fact that a 900-watt heating element 
is built around the entire container and heat is thus ap- 


This Solder Pot Minimizes Oxidation by Thermostatic Control 


plied to all parts of the sides and bottom of the container 
simultaneously. 

Once the container is filled and current turned on, it 
requires no attention until refilling is necessary. The pot 
weighs only 13 fb. and operates on either 110-volt or 220- 
volt alternating or direct current. 


A Series of Industrial Trucks 


The Yale & Towne Manufacturing Company, Stam- 
ford, Conn., is manufacturing five new types of industrial 
trucks, known as the K-20 to K-24, inclusive. This set 
constitutes a complete series of trucks, each of which is 
designed to fill a definite place in the scheme of material 
handling around a railroad shop. 

The K-20 model is designed to meet the general re- 
quirements of intraplant movement. It will handle mis- 
cellaneous units of material which may be placed on the 
platform by hand, hoist, or overhead crane service. The 
auxiliary equipment designed for it includes a gravity 
dump body for handling loose material and an electrically 
operated swinging boom crane. It has large wheels and 
full spring suspension which permits of operation over 
rough surfaces. The controlling mechanism is especially 
constructed to facilitate handling in narrow aisles and 
congested places. i 


All parts are easily accessible and are 
grouped in self-contained major units. The truck has a 


rated carrying capacity of 4,000 Ib. and can be turned in 
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a radius of 91 inches. The wheel base is 58 inches) and 


the overall length is 102% inches, with an overall width 
of 84 inches. Me 
The model K-21 truck is similar in form to the K-20, 
but is equipped with a wider platform. 
Model K-22 is a self-loading transportation unit in 


Model, K-20, High Platform General Utility Truck 


which are combined the advantages of high and low liit- 
ing. It may be used to lift loaded skids from the floor, 
transport them to a given place and raise them to a higher 
level in order to facilitate stacking or tiering in a store- 
room or freight car. This model has a low center of 
gravity and the longitudinal frame members are made of 
pressed steel, which permits it to carry a 4,000-Ib. load. 


Model K-24 Is a Cimbined Tractor and Truck for Operation in 
Congested Spaces 


The lifting and lowering mechanism is of the triple, spur- 
geared reduction type, electrically driven. It is equipped 
for electric braking and has a mechanical auxiliary lower- 
ing-speed control with automatic upper and lower limit 
stops. 

The Model K-22 truck has a wheel base of 55 in. and 
the overall height is 105 in. It can be turned m a radius 
of 84 in. and will travel at a speed of 614 miles an hour on 
a level concrete roadway, with a load of 4,000 lb. 

The Model K-23 is a general utility truck and is de- 
signed with a low platform to reduce heavy lifting to a 
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minimunt It is built for heavy duty and for operation 


where the road surface is in average good condition. Its 
over all length is 11014 in. with a wheel base of 55% in. 
and can be turned in a radius of 89 in. 

This company has also placed on the market a three- 
Its platform area of 15 ft. 
It is 


wheel truck known as K-24. 
is 70 per cent of that of the Model K-20 truck. 


K-23 Is a General Utility Truck Built for Heavy Duty 


capable of passing through a 3-ft. doorway, and may be 
carried on a 7-ft. elevator. This machine has a low center 
of gravity which is designed to prevent bucking, over- 
turning against stalling loads, or tipping over sidewise 
while rounding a corner. The frame is made of heavy 
pressed steel and contains the battery compartment, 
bumpers and deck, which makes a solid and rugged one- 
piece structure. It is suspended on helical springs over 


The Elevating Platform Truck, Model 
Transportation Unit 


K-22, Is a Self-Loading 


each wheel. The seat is further protected by an addi- 
tional spring of the swivel type, which enables the operator 
to get on or off the machine with greater facility and to 
look or reach back to the coupling point. The clear deck 
gives him unobstructed vision of the drawbar, which is 
essential for safe fast operation. 

With the exception of the Model K-24, the various parts 
of these trucks are interchangeable with each other. The 
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five trucks are equipped with spur-geared unit power 
axles, which are identical and interchangeable with all of 
the trucks of the K series. Heat-treated alloy steel and 
ball bearings are used throughout. 


Starting Compensator and Magnetic Contactors 


The Electric Controller & Manufacturing Company of 
Cleveland, Ohio, has recently brought out a new line of 
magnetic contactors for alternating current service. These 
contactors are single pole, double pole and triple pole. 
They are used for the control of wound rotor motors, for 
starting large squirrel cage motors across the line and for 
a variety of other purposes. The outstanding feature of 
the design is the elimination of slate mounted panels as 
the contactors are attached to the switchboard frame by 


Compensator with Cover Removed 


means of a cast iron housing or base of the conductor 
itself. 

A manual automatic starting compensator for a. ¢. 
squirrel cage motors has also been recently introduced by 
the same company. These compensators combine most of 
the desirable features of the full automatic compensator 
in that the operator has no control over the rate of accel- 
eration. He cannot hold the motor on the starting trans- 
formers longer than is necessary to bring the motor up to 
speed and he cannot throw the motor over to full voltage 
before proper acceleration has been attained. He simply 
pulls the handle into the starting position and the motor 
accelerates automatically. These compensators use the 
improved temporary relay overload device giving protec- 
tion during starting as well as while running. 


June, 1924 


The line of squirrel cage induction motors which was 
first put on the market in 1922 by the Electric Controller 
& Manufacturing Company and which is known as the 
type N. C. has been very materially enlarged since it was 
first introduced. The motors are now available for 110, 


Triple Pole Magnetic Contactor 


220, 440 and 550 volts, for 2 or 3 phases, at 60 cycles or 
25 cycles as desired. The horsepower rating ranges from 
1 to 75 for the 60 cycle motors and from 1 to 50 for the 
25 cycle machines. 


Leakproof Sleeve Bearing for Electric Motors 


A new type of sleeve bearing for electric motors de- 
signed to prevent the leakage of oil into the windings or 
the entrance of dust and grit into the bearing, has been 
developed by the Westinghouse Electric & Manufacturing 
Company. This new bearing, which is known as the 
Sealed-Sleeve beazing, is so constructed that it is almost 


Bearing 


The Sealed Sleeve Motor 


air tight, preventing air from getting in and oil from 


leaking out. 
The principal methods used to improve the conven- 
tional bearing are comparatively simple. A connecting 
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passage in the upper part of the bearing housing secures 
a condition of balanced air pressure in the separate cham- 
bers into which the housing is divided by the bearing sup- 
ports. The action of the blower at high speeds sets up 
a vacuum next to the inside end of the housing and, since 
it is impossible to seal the housing absolutely at that point 
because the shaft passes out there, the vacuum is com- 
municated to the space within the housing itself. If the 
upper passage were not provided, an unbalanced air pres- 
sure would result whenever the oil level rose high enough 
to close the lower cored openings. 

For inspection of the oil ring, a large air-tight threaded 
pipe plug is provided. An enclosed combination filling 
and overflow opening is placed in the side of the bearing 
and a rigid cast iron cover is bolted over the oil ring slot 
and made air tight by an oil proof packing. 

Where the shaft passes through the bearing, an im- 
proved method of supporting the felt dust-proofing 
washer is used. For the purpose of lending resilience to 
the soft felt, the metal cap has a diameter at least 14 inch 
larger than the shaft diameter. This prevents the felt 
from being compressed close to the shaft, which would 
cause it to become glazed and hardened and to soon burn 
and wear out. Since it is left free to expand, it acts like 
a brush and does not mar or glaze. 

The air tight construction of the bearing prevents a 
fine spray of oil from being sucked into the motor. 

No gritty substances can enter to mix with the lubri- 
cating oil and cause wear of the bearing shell or shaft. 

The bearing requires practically no attention and oiling 
once or twice a year is generally all that is necessary. 


A New Line of Floodlight Projectors 


A complete new line of seven Davis floodlighting pro- 
jectors has been recently placed on the market by the 
Western Electric Company. While the line is limited to 
seven different types, the range they cover is sufficient to 


uipped With Davis Floodlight Projectors 


Enginehouse Eq 


meet practically all requirements in the floodlighting field. 
As a result of combining the ideas and experience of 
lighting engineers and users of floodlights ina wide vari- 
ety of applications, many new and unique features are 
incorporated in these units. 

The Davis line includes a new searchlight, beam lights 
and floodlights and there are similar lighter weight units 
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for general utility purposes. These units meet the illumi- 
nating and physical requirements common to a wide va- 
riety of more usual uses to which floodlights are put. 


Ironclad Storage Battery for Car Lighting 


An Exide Ironclad type of storage battery for car light- 
ing service is now being made by the Electric Storage 
Battery Company, Philadelphia, Pa. The outstanding 
advantages offered by this type of battery are its small 
size and light weight as compared with other types of 
lead-acid starage batteries of equal capacity. In addition 


A 300 Ampere Hour Car 


Ironclad Battery for 


Lighting Service 


to this, it is a rugged type of battery which will withstand 
a large amount of rough handling and vibration to which 
passenger coaches are ‘bound to be subjected at one time 
or another either in the yard or on the main track. 


The battery is made up in two-cell units, two cells being 


placed in a solid wood tray. The plates are of the Iron- 
clad type and rest on cast ribs in a rubber composition 
jar. The plate groups or elements are each provided 
with two terminals which are connected as shown in the 
illustration. 


Electric Device for Testing Transformer Oil 


To facilitate the testing of oil in transformer drums, 
without the necessity of drawing samples, a new device 
has been developed by the General Electric Co., which can 
be used in connection with any 25 or 30 kilo-volt testing 
transformer, with the exception of those having the middle 
point of their high tension winding grounded. By means 
of this new tester, the oil testing gap is inserted into the 
drum through the bung and an immediate indication of 
the condition of the oil is given. 

The tester consists of a standard 1/10 in. oil spark gap 
mounted in the lower end of an insulating tube. . The 
leads to the electrodes are brought up through the tube to 
terminals mounted on the upper end. A gage is provided 
for checking and adjusting the spacing of the gap and, 
to prevent the loss of this gage, a receptacle is provided 
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at the top of the tester into which it can be screwed when: 


not in use. 


The length of this tester, 3214 inches, and its light weight, 
41 pounds, make it well suited to uses requiring trans- 
acre from place to place. Its long, cylindrical shape 
permits easy storage when not in use. A flexible, 
weather-proof carrying case is furnished with the tester, 
which is the first of its kind on the market. 


Improved Generator Regulator 


An improved generator regulator has been developed by 
the Safety Car Heating & Lighting Company, New 
Havens Conn alt tis ealled the Vane! Generator 
Regulator. One of the principal improvements consists 
of an arrangement on the back of the regulator which 
makes it interchangeable for service with any capacity 
generator and -accordingly effects a reduction in the num- 
ber of parts which need to be carried in stock. The cur- 
rent regulating coil and main switch series coil are wound 
for 25 and 50 ampere capacity only, but the connections 
are so arranged that a regulator with 25 ampere coils can 
be set for either 25 or 40 amperes and the regulator with 


Safety Universal 


Generator Regulator 


50 ampere coils can be set for either 50, 75 or 100 am- 
peres. 


When this generator regulator is applied for use with a 
generator having capacity less than the maximum setting” ‘ 
of the regulator, a fibre cap is applied to the cut-out sta 
so that the regulator cannot be set above the maximum 
capacity of the generator. If it is later found desirable to 
use a higher capacity generator with this same regulator, 
maximum setting is obtained by substituting a brass cap 
in place of the fibre cap. 
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Gemerume News Section 


J. D. Wallace & Co., Chicago, has recently moved 
into its new factory at 134-158 South California avenue. 


The Chicago, Milwaukee & St. Paul has moved its 
general offices in Chicago from the Railway Exchange 
building to the new Union Station. 


The Simmons-Boardman Publishing Company has 
opened an office at San Francisco, California, at 74 New 
Montgomery street. Homer Beach will be in charge. 


Economy Fuse & Mfg. Company, on June Ist, re- 
moved its Chicago district sales office from 536 
Transportation Bldg., to larger quarters at 513 West 
Jackson Boulevard. 

A. E. Tregenza, formerly sales manager of the Econ- 
omy Fuse Company, has recently left that company to 
become associated with the Chicago Fuse Company, as 
assistant to the President, in charge of commercial rela- 
tions. . 


The Railway Service & Supply Co., and the Trans- 


‘portation Devices Corporation, Indianapolis, have re- 


cently opened a Chicago office in the McCormick Build- 
W. C. Miner, who has 


The Interstate Commerce Commission’s report to 
Congress for March on the condition of railway equip- 
ment shows that during the month 5,083 locomotives were 
inspected ; that 2,674 were found defective and 468 were 
ordered out of service. Also 99,234 freight cars inspected, 
of which 4,461 were found defective; and 1,814 passenger 
cars, of which 41 were found defective. 


Electrical suburban trains ran out of St. Lazaire sta- 
tion, Paris, for the first time on April 27 under the plan 
for the electrification of the suburban lines. The trains 
were run to Bois Colombes in which village is the 
stadium where the Olympic games are to be held this 
summer. The trains resemble the all-steel trains of the 
New York subway and are labeled as being absolutely 
incombustible. 


The Union Pacific has organized a standardization 
committee which is visiting every shop on the system in- 
vestigating methods and apparatus with a view to increas- 
ing efficiency. The committee consists of J. W. Highley- 
man, assistant. superintendent of motive power and ma- 
chinery, J. J. Kelker, superintendent of shops at Poca- 
tello,. Idaho, W. R. Ladd, superintendent of shops at 
Portland, Ore., and A. S. Norris, master mechanic at Los 
Angeles, Cal. 


_ Work has been started on a new building seven 
stories high to include about 180,000 square feet for the 
Western Electric Company at Allegheny avenue, Clear- 
field, Ormes and B streets, Philadelphia, Pa. The new 


building will be used as a telephone distributing house, 
and it will include office, warehouse and shop space. The 


A 
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building is being erected by a realty corporation, and upon 
its completion will be turned over to the Western Electric 
Company on a twenty-year lease. The entire project will 
cost about $900,000. 


The Chicago, Milwaukee & St. Paul is sending one 
of its largest electric locomotives on a three-months’ tour 
of the states east of the Mississippi to allow the people of 
that part of the country to become familiar with the locomo- 
tives used in the Cascade Mountains. The engine will be 
exhibited in Detroit, Mich., Cleveland, O., New York, 
Philadelphia, Pa., Boston, Mass., and other New England 
cities. It will then be taken to Washington and Baltimore 
and from there will be sent back to Chicago. The engine 
will be accompanied by a coach fitted up with a lecture 
room and a car for the use of members of the party. 
Motion pictures of electrified trains moving through the 
mountains will be shown. 


The possibility of the development of an aluminum 
alloy at a cost that would enable its use in locomotive 
and car construction, with a large reduction in weight and 
consequent decrease in the cost of transporting freight, 
was suggested by Gen. W. W. Atterbury, vice-president 
of the Pennsylvania Railroad, in testifying before the 
Senate committee on agriculture on April 19 in connection 
with the bid made to the government by himself, J. G. 
White and Elon M. Hooker for the Muscle Shoals 
property, which Henry Ford is also seeking. The cheap 
electric power available at Muscle Shoals, Mr. Atterbury 
said, would give an opportunity for experimentation to 
reduce the cost of the metal to a practicable figure. The 
metal would not have the strength of high carbon steels, 
but it could be used as a substitute for steel in a large part 
of either.car or locomotive construction. He said it might 
be possible to cut down the weight by 50 per cent; and al- 
though the question whether it is possible to produce the 
aluminum composition at a cost which would make its use 
for cars feasible would have to be demonstrated, the ef- 
ficient production of aluminum at low cost is directly de- 
pendent upon cheap electricity. General Atterbury said 
that the metal he has in mind would have approximately 
25 to 35 per cent of the weight of steel. 


Airplane Service in Canada 


A novelty in train service will be tried out this summer 
by the Canadian Pacific on the line which has been built 
to take care of the traffic in and out of the new gold fields 
in Rouyn Township, Quebec Province. This new El 
Dorado is to be made accessible to travelers by the aid of 
water plane service beginning on May 18, the name of 
the new company being the Laurentide Air Service, Lim- 
ited, of Montreal. Acting in conjunction with the Cana- 
dian Pacific that air service firm will operate a flying boat 
from Angliers, the end of the new Canadian Pacific line, 
to Lake Fortune and Rouyn. Large flying boats capable 
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of carrying five passengers will meet all C. P. R. trains to 
provide transportation for prospectors, tourists and sup- 
plies over the 50-mile gap between the end of steel and 
the gold fields. The flying boats will make the trip at a 
speed of about 100 miles an hour, thus cutting the normal 
traveling time over this difficult country from two days to 
fifty minutes. Before the introduction of the airplanes, 
the trip into the gold field by land and water required 
2% days. 


Successful Year for Swiss Federal Railways 


For the first time since 1913 the Swiss Federal Rail- 
ways in 1923 had a successful year, according to Com- 
merce Reports, the net results showing a small profit after 
payment of interest on loans and on floating debt, redemp- 
tion of notes and deposits made to special funds. This 
hopeful outlook of the state railways for 1924 is felt to be 
one of the most encouraging indications that the economic 
position of Switzerland is gradually righting itself. 

Both passenger and freight traffic showed satisfactory 
increases as did revenues, while operating expenses were 
lowered by reducing the number of employees and their 
wages, by increases in the hours of labor and by reduction 
in the cost of coal. The price paid for the latter in 1922 
was 158 francs per ton, while in 1923 the price was 65 
francs. [The Swiss franc is worth 17.5 cents at present 
exchange rates.] The total saving on coal in 1923 ap- 
proximated 40,000,000 francs, part of which may be at- 
tributed to the increased electrification of the railways. 
Perhaps the outstanding feature of the year was the lower- 
ing of the operating ratio from 88 per cent in 1922 to 
69 per cent in 1923. 

An exceptional element contributing to the good show- 
ing was the unusually heavy east-to-west traffic between 
Paris and Vienna, caused by political developments be- 
yond the Swiss borders. This advantage lasted from 
February till late in December and had a decidedly fa- 
vorable influence on the results for the year. 

During 1923 the Federal Railways carried 86,883,670 
passengers, as against 81,032,550 in 1922. The revenue 
from this traffic in 1923 was 126,582,633 francs, compared 
with 121,130,930 francs in 1922, an increase of 5,451,710 
francs. 

In 1923 a total of 14,652,370 tons of merchandise was 
carried, compared with a traffic of 13,245,115 tons in 1922. 


The gross earnings from this source were 219,739,925 - 


francs, an increase of 15,508,033 francs over 1922. 

The total revenue for 1923 shows an increase over the 
previous year of 21,222,075 francs and aggregated 365,- 
437,524 francs. The gross operating expenses, amounting 
to 306,287,299 francs in 1922, were reduced to 251,880,- 
593 francs in 1923, 

The Swiss railway budget fer 1924 allots a total of 
72,342,550 francs for construction. Receipts for the pres- 
ent year are estimated at over 375.000,000 francs, and the 
estimated expenses approximate 278,000,000 francs. The 
program for electrification will be accelerated as much 
as possible during 1924. All sections of the country de- 
mand their share of this new mode of traction. 

The following lines are not electrically operated: Isel- 
Brig-Sion, Bern-Scherzlingen, Chiasso-Lucerne, Goldau- 
Zug, Immensee-Rothkreuz, and Lucerne-Zurich—a total 
of 256 miles. Electrification has begun on the Lucerne- 
3asel, Thalweil-Richterswil, Zurich-Bern, Sion-Lausanne, 
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Lausanne-Vallorbe-Yverdon lines—a total of 241 miles. 
The Rennes-Geneva line is on the program for electrifica- 
tion this year. 

It is believed that 1924 will prove even more successful 
than last year in spite of the fact that reductions in pas- 
senger fares will probably be made and perhaps in freight 
rates as well. Betterments are planned in the matter of 
train schedules; and increased tourist traffic, reduced la- 
bor cost and lower fuel prices are also expected. 


G. R. S. Train Control on the New York Central 


The apparatus to be furnished by the General Railway 
Signal Company for automatic continuous inductive train 
control on the New York Central Lines is to be installed 
first on three 10-mile sections of three roads, as follows: 
Boston & Albany, between West Springfield, Mass., and 
Westfield; C. C. 'C. & St. L., between Mt. Jackson, Indy 
and Washington; Michigan Central, between Dearborn, 
Mich., and Wayne. Each of these three preliminary orders 
calls for equipment for 10 locomotives. 


American. Rail Motor Cars Prove Success on Foreign 


Railways 


Rail motor coaches of American manufacture, in opera- 
tion on the British section of the Kowloon-Canton railway 
since 1922 have proved a success, reports Consul Leroy 
Weber, Hongkong. While this equipment, according to 
the railway officers, is in the experimental stage, these 
cars have rendered good service at an economical cost, ful- 
fill the requirements for a light train, for working up new 
traffic and for development and emergency purposes. The 
only difficulty encountered in operation has been the delay 
in securing spare parts and replacements. This should 
be easily remedied. 

The introduction of rail motor cars on the railways of 
South Australia likewise proved so successful, according 
to Consul H. H. Balch, Adelaide, that all the states of 
Australia may adopt this type of passenger vehicle for 
feeder and short lines in less populous territory. The 
first 2 of 12 cars ordered from an American company have 
already arrived and have been installed after successful 
trial trips. It is said that the Chief Commissioner of 
Railways plans to purchase about 100 additional rail mo- 
tor cars for passenger service on the South Australian 
lines during the next two or three years. 

The New South Wales government is experimenting 
with rail motor cars built in its own shops, but it is under- 
stood that the cost is much greater than that of the Ameri- 
can cars. The Tasmanian government also has the mat- 
ter under consideration. 


Progress on the Moffat Tunnel 


The pioneer or water tunnel at the east end of the 
Moffat tunnel which is now being driven through the 
Continental divide on the line of the Denver & Salt Lake 
in Colorado had, on April 10, been driven in 2,100 ft. 
from the east portal and 2,340 ft. from the west portal. 
The main heading of the railroad tunnel has been driven 
1,450 ft. and the full section 135 ft. from the east portal, 
while at the west portal 680 ft. of main and top headings 
have been excavated. A total of 500 men are now being 
employed, in three shifts, working on seven headings. 
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The Automatic Train Control Situation 


Franklin Snow, who has interviewed many railroad offi- 
cers and other persons on the subject of automatic train- 
control, and some of whose articles have appeared in the 
Christian Science Monitor, gives his conclusions in the 
Monitor of May 6. To equip 141 engine divisions, would, 
in the present state of the art, be “futile.’ Standardiza- 
tion to make apparatus usable on two or more connecting 
roads is declared to be highly essential. He thinks the 
railroads unduly disturbed by unreliable estimates of 
probable high cost, but admits that the lowest reliable esti- 
mates call for very heavy expenditures. The demand of 
the railroads that the automatic apparatus be left (under 
suitable restrictions) within the control of the engineman 
is declared to be a vital issue; as is, also, the demand that 
no system or method be ordered or used which cannot be 
suspended whenever conditions are such that an accidental 
or unnecessary stop is likely to cause serious and costly 


“blockades. 


Collision in Switzerland Kills Thirty 


On April 23 at Bellinzona, Switzerland, at 2:20 a. m., 
a Basel-St. Gothard-Milan night express train collided 
head-on with a Milan-Basel express train resulting in the 
death of from 20 to 30 persons. Each train was drawn 
by two locomotives. 

All the passenger cars were of wooden construction 
and some of them were lighted by gas which ignited the 
wreckage and burned many who were entrapped—hence 
the difficulty of stating the exact number who lost their 
lives. The accident was said to have been due to a mis- 
take made by a switchman in throwing a switch. One of 
the passengers killed was Karl Helfferich, former Minis- 
ter of Finance of Germany. 


Virginian Wants I. C. C. Approval of Train Control 
Before Installation 


The Virginian Railway has filed with the Interstate 
Commerce Commission a petition asking that it be not re- 
quired to make an installation of automatic train control, 
saying that if the commission’s orders are to be construed 
as requiring carriers to select and install at their own risk 
a system of automatic train control without approval by 
the commission of the system, plan or design until the 
completion of the work by the carrier it “respectfully pro- 
tests against being compelled to assume such risk” 


Electrical Industrial Truck Manufacturers Join in 
Co-operative Program 

Electric industrial truck manufacturers in co-operation 
with The Society for Electrical Development have started 
plans for a co-operative educational program. At a meet- 
ing held at the headquarters of the Electrical League of 
Cleveland on May 9 it was unanimously decided to launch 
a business-building program in parallel with the Electric 
Truck Business Development Program, under which the 
manufacturers of electric street trucks, batteries and ac- 
cessories with the co-operation of the Transportation 
Bureau, N. E. L. A., and The Society for Electrical De- 
velopment are working together along educational lines. 
The plan was unanimously adopted by the Automatic 
Transportation Company, Baker R. & L.. The Crescent 
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Truck Company, Elwell-Parker Electric Company, Lake- 
wood Engineering Company and Yale & Towne Manu- 
facturing Company, which attended the meeting. It is 
anticipated that the other companies will also subscribe 
to the idea and another meeting to crystallize the jobs to 
be done will be held at the time of the American Railway 
Association convention at Atlantic City, on June 16. 


Long Island to Begin Electrification of Additional 
Line 

Construction work on the electrification of the Jamaica 
to Babylon line of the Long Island Railroad will be 
started within the next few weeks. This information was 
given out together with a statement that a contract for 
$700,000 of new equipment which. will be used to install 
six substations along the route had been awarded to the 
Westinghouse Electric Company. 

Contracts for the long ties to support the third rail were 
awarded some time ago, and word has been received by 
the company that the first shipment of these is now en 
route from Florida. The twenty-six miles of third rail 
which is to be used by the company as a part of the in- 
stallation will be rolled by the Bethlehem Steel Corpora- 
tion. Delivery on this is expected shortly, and the en- 
gineers of the Long Island Railroad anticipate putting 
down some of the new rail before the end of June. 

Delivery of the electric equipment from the Westing- 
house Electric Company will be made in November and 
will be used to complete the construction. Power for the 
operation of the equipment over the Jamaica-Babylon line 
will be obtained from the central power house of the Long 
Tsland Railroad Company. 


Electrification to Proceed in Sweden 


Following ihe electrification of the Swedish State Rail- 
roads between Stockholm and Gothenburg, now making 
rapid progress, it is proposed to electrify at least ten of 
the railroads in private ownership. 

The ten private lines which are being studied with a 
view to electrification by a special commission all run 
through central and southern Sweden in the most densely 
populated and most highly industrialized regions of’ the 
country. 

Closely related to the progress of railway electrification 
in Sweden is the news that the Waterfalls Administration 
has requested from the Riksdag an appropriation of 
$1,600,000 toward the construction of a new hydro-elec- 
tric plant in northern Sweden. The new plant will be 
built on the Umeaa River and will utilize a waterfall pur- 
chased by the Government in 1917 for $536,000. It is 
expected that work will begin this summer. 


Six New Storage Battery Cars on C. N. R. 


The Canadian National recently commenced to operate 
six new storage battery cars. Three of these cars will 
run from Montreal to points nearby and will add consid- 
erably to the suburban sevice at present being given by 
the system. 

One of the new storage battery cars will be placed on 
the Tunnel Terminal route from Montreal to St. Eustache 
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and will provide tive additional round trips per day be- 
tween these two points. 

On May 19, one of these cars began operation from the 
St. Catherine Street East station of the Canadian National 
between Mantreal and Rawdon. 
tery cars will provide daily service between Montreal, 
Granby and Waterloo, leaving from Bonaventure station. 
Of the remaining three cars, one will be placed in opera- 
tion between Ottawa and Pembroke, another betwen To- 
ronto and Oakville and the third will be used for relief 
purposes. . 

These cars are 53 ft. long, about 9 ft. wide, 12 ft. high, 
have vestibule ends and can be operated from either end. 
The interior has a mahogany finish and is equipped with 
canvas-lined rattan seats. There is seating accommoda- 
tion in each car for fifty passengers, in addition to bag- 
sage space. 


Trade Publications 


The Packard Electric Company, Warren, Ohio, has 
just issued a 16-page illustrated pamphlet known as Bul- 
letin 202—A. The bulletin describes the construction and 
use of the A-W Regulators which are designed for the 
Sone of series lighting circuits. 


The Martindale Electric Company, 11727 Detroit Ave., 
Cleveland, Ohio, has recently issued a new four-page illus- 
trated folder specializing on commutator slotting equip- 
‘ment. The folder also contains a number of other items 
of interest to electricians incidental to the care of motors. 


The Borden Company, Warren, Ohio, has just issued 
an eight-page envelope folder illustrating the new large 
sizes of Beaver Square End pipe cutters. By the “eae 
cation of a new method the operator is able to cut the 
large sizes by hand with speed and ease, or to apply power 
when desired. 

The Ohio Electric & Controller Company, Cleveland, 
Ohio, has recently issued two bulletins illustrating and 
describing its products. The first of these bulletins is 
No. 204. It gives a description of fractional sized a. c. 
and d.c. motors. The second bulletin shows a number of 
applications for these motors. 


Johns-Pratt Company, Hartford, Conn., is distributing 
a stnall folder illustrating and describing the Noark ser- 
vice box for industrial power circuit Ronee The out- 
standing feature of this box is the fact that the switch 
and cut-out are contained in one unit, the fuses being 
removed from the circuit whenever the cover of the box 
is opened. 


Roth Brothers & Co., Chicago, Ill., manufacturers 
of constant potential battery chargers, have recently pub- 
lished a new bulletin No. 135 entitled. ‘Questions and 
Answers on Constant Potential.” The bulletin covers the 
subject of constant potential charging. It also gives com- 
plete information regarding Roth chargers svete will be 
sent upon request. 


Annealing of castings and wire, heat treating, caloriz- 
ing, sherar dizing, and other processes using electric furn- 
aces are shown in a new bulletin, No. 48721, recently 
issued by the General Electric Company. The publication 
is mostly pictorial.in content, illustrating the application of 
this type of heat to various operations in plants of that 
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company. Details as to heat, dimensions and function of 
each installation shown are given in descriptive captions, 
The bulletin is entitled: ‘Direct Heat Electric Furnace 
in General Electric Factories. 


The ‘Crouse-Hinds Company, Sa Nea has 
just issued two publications. One of these, known as bu 
letin No. 2057, describes vapor proof condulets with re. 
flectors. This bulletin contains 12 pages illustrating the 
various types of reflectors used with different sizes of 
lamps. The second publication is a large folder illustra 
ing special condulets for concealing in concrete. 


The Allen-Bradley Company, Milwaukee, Wis., has 
just issued four-illustrated bulletins describing new prod- 
ucts. Bulletin No. 720 contains information about a new 
“Across the Line Starter” known as type J-1552. Bub 
letin No. 740 shows an automatic resistance starter type 
J-3052. Bulletin No. 600 deals with alternating current 
starters and bulletin No. 640 describes semi-automatic 
resistance starters, type H-1852. ; 


Wires and Cables—An attractive 36-page booklet, 9 in, 
by 12 in. in size, entitled “Okonite Installations,” has been 
issued by the Okonite Company, Passaic, N. J. The 
booklet consists entirely of full-page illustrations showing 
applications of Okonite wires and cables. These appli- 
cations. include 6 power house installations and 27 rail- 
road installations including stations, shops, signals, inter- 
locking plants and electric traction. 


Okonite Installations —The Okonite Company, Pas- 
saic, N. J., has recently issued an attractively bound, large 
size, 36-page, illustrated booklet on installations made by 
this company. Each page is devoted to a large illustrati 
of one installation at one particular point and covers su 
features as cable crossings, signals and interlocking, elec- 
{rification, power houses, terminals, etc., at different points 
about the country and on a wide variety of railroads. 


The Westinghouse Electric and Manufacturing Com 
pany has recently published an eight-page circular, known 
In this circu- 
lar the general principles of operation and construction 
of both aulible and visual systems of supervisory control 
for automatic substations are set forth. 

The circular is amply illustrated with photograph of 
the control apparatus and diagrams of the two types of 
control systems. It is a publication that should interest 
everyone connected with the generation and distribution 
of power. 


The Performance of Instrument Transformers is the 
title of a publication recently issued by the Westinghouse 
Electric and Manufacturing Company for distribution to 
electrical engineers and to students of engineering w. 0 
are intérested in instrument transformers. The new 32 
page book, which is known as Special Publication Nj 
1696, analyzes the factors underlying the performance of 
both current and voltage transformers and gives conga 
information for the ee ein application of these trans- 
formers to an electrical system. Wiring diagrams for 
instrument transformers have been included in the pub- 
lication, together with a table of operating constants tag 
Westinghouse instruments. Ratio and phase angle curves 
for Rag voltage and current transformers for 25 and 60 
cycle operation are likewise included for the purpose | . 
ready reference. 
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[he semi-annual convention of the Association of 
Railway Electrical Engineers which met in Atlantic City 
; on June 12 was the largest attended 


The meeting that the association has ever 
June held at that place. The growing 
Convention importance of the association was 


| reflected in the scope and character 
if the reports presented. Electrical equipment is coming 
nto such extensive use onthe railroads that it begins to 
ook as if eventually it will not be possible or at least not 
yractical to attempt to cover all of the work of the asso- 
‘ation ina single day. As it was, the session lasted until 
? p. m. and at that much of the discussion had to be cur- 
ailed. Each year seems to bring additional problems to 
he electrical men and each convention brings reports 
mn new subjects. Among the new committees this year, 
vere the Committee on Safe Installation and Mainte- 
vance, the Committee on Electric Storekeeping, and the 
Jommittee on Starters and Controllers. In addition to 
hese, there were 11 other committees dealing with sub- 
ects which have been presented before. It is certainly 
nost interesting to look back upon the work of the asso- 
‘ation years ago. and compare it with the work that it is 
loing today. In the beginning, car lighting was. the 
najor, if indeed, not the entire subject for discussion, 
vhereas today the association has 14 committees covering 
i wide range of subjects and there is indication that even 
his large number will be further increased. 

_ Moreover, the character of the discussions which take 
dlace today in connection with the reports is of a decid- 
edly higher quality than in the years gone by, which 
shows unmistakably that the electrical men have risen 
‘0 their opportunities and are handling in a masterful 
Wy the many and varied problems which are constantly 
coming up for solution. 


The Association of Railway Electrical Engineers seems 
to have established a relationship with the Mechanical 
Division of the American Railway 
Association which is productive of 
useful results and entirely satisfac- 
tory to both associations. If the 
A. R. E. E. men were to work en- 
rely independently, the results of the work done: would 
lack importance in the minds of many who ought to use 
them. On the other hand, if the A. R. E. E. were to 
become a section of the Mechanical Division, their work 
would be overshadowed by that of the larger body. Fur- 
thermore, most of the electrical work is of a special nature, 
the details of which are not of interest to the majority of 
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members of the Mechanical Division. The affiliation be- 
tween the two bodies is difficult to describe, but it results 
in complete agreement on all subjects of importance. No 
actual relationship exists between the two associations 
except for the fact that certain men are members of com- 
mittees in both associations. It may be ‘said, however, 
that the Mechanical Division lends the A. R. E. E. the 
advantages offered by its position and prestige while the 
A, R. E. E. acts as specialist or advisor to the larger 
erganization. The situation provides an excellent example 
of how different technical bodies interested in allied sub- 
jects can work together to excellent advantage. In this 
way a maximum of work is accomplished without duplica- 
tion of effort, the time of a large body is not taken up 
with details and special work is done by specialists. 


The Association of Railway Electrical Engineers is 
nothing if not practical. Each year of its existence it has 
erown and expanded both in mem- 


Best bership and in the scope of the prob- 
Practice lems which it has to meet. The 
Manuals association has already published 


books on the subjects of car lighting 
and locomotive headlights and now proposes to develop a 
manual on electric welding as used in railroad shops. 
That this will be a most important addition to the litera- 
ture on this subject is assured for the reason that the 
committee which has this work in charge expects to han- 
dle the matter composing the manual in a thoroughly 
practical manner. It is pretty generally known that all 
welding jobs are not universally successful. Some roads 
seem to be able to accomplish results which other roads 
apparently are unable to obtain. If a certain kind of 
welding job can be done in one locality, there is no good 
reason why it should not be duplicated in another and 
yet the evidence shows that this is not the case. There 
can be only one explanation for this and that is that the 
unsuccessful weld has been attempted without complete 
information as to the proper method of procedure. It is 
the purpose of the committee on electric welding to pre- 
pare the manual so that each and every one of the im- 
portant details which enter into a successful weld. will be 
fully explained by text and illustration so that the best 
practice may be universal on all roads. Moreover, it is 
the intention to design a manual asa looseleaf book so 
that new and better methods can be substituted for older 
ones as fast as they are developed. The amount of detail 
work in connection with the compiling of a manual of 
this type is tremendous and the committee is to be highly 


_ complimented on its courage in undertaking a task of such 
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magnitude. The support of every member of the asso- 
ciation should be given to the committee by reporting all 
welding work of an unusual nature which has proved 
successful, and there is little doubt but that when the 
manual is completed it will be one of the most valuable 
factors in railroad shop welding. 

A manual on illumination has also been suggested by 
the committee on this subject. The gradual issuing of 
lighting codes by the various states and the need for 
reliable information along these lines to serve as a guide 
for those who have to lay out these lighting problems 
are principally responsible for the proposal of such a 
manual. Railroad lighting in every phase is constantly 
becoming a more important factor in operation, and the 
compilation of reliable information on this subject would 
be most welcome. The committee does not expect to bring 
out such a manual in the near future but rather to gather 
the data together on the various lighting problems to be 
met, with the idea of eventually compiling this data into 
a manual., Railroad shop lighting, roundhouse lighting, 
yard lighting, scale lighting, warehouse and pier lighting, 
car lighting and miscellaneous lighting problems are the 
subjects upon which the committee expects to secure in- 
formation. 

It is clearly obvious that the program as outlined rep- 
resents no small task as is also the case of the welding 
manual; but, it is readily apparent that it will render a 
wonderful service to the members when once it is avail- 
able. These two manuals, proposed by the Association 
of Railway Electrical Engineers, give abundant evidence 
of the practicality of the organization. It is meeting its 
problems in a practical way and it is no exaggeration to 
say that the work which it does is second to none that is 
being undertaken by any railroad association. 


Fusion welding as applied to railroad shop practices is 
the source of much argument and discussion among the 


various people concerned. Many 

Needs of welders are piqued because the rigid 
the Welding limitations imposed on welding as 
Field applied to railroad equipment do not 


permit the welder to show what the 
possibilities of welding are. The limitations are in some 
cases more rigid than are warranted, but all railroads can- 
not do as good welding work as some and the welding 
practices on equipment that is interchanged must neces- 
sarily be restricted to such practices as are successful on 
all roads concerned. 

The amount of welding work which is being done by 
the railroads is increasing, however, and the railroad men 
are endeavoring to take full advantage of this useful tool. 
If this increase is to continue and all roads are to profit by 
developments in the art, the work done by the several 
societies and associations interested in the subject of weld- 
ing must be co-ordinated. The Association of Railway 
Electrical Engineers is preparing a manual on electrid 
welding as used in railroad shops. This will be avail- 
able to railroads when finished. Its compilation will re- 
quire much work and when completed it will be composed 
of useful, practical information. Its usefulness will, of 
course, be limited to electric welding. More information 
is needed. The American Welding Society has unoffi- 
cially offered its help. The Gas Products’ Association, 
the Master Boilermakers’ Association, the American Elec- 
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tric Railway Association and the American Engineering — 
Standards Committee can similarly be relied on to fulfill 
a want. What is needed most at the present time is co- 
ordination of the work done by these several bodies so 
that the most important problems will be given priority 
and no two societies will waste their efforts by compiling | 
similar information. ¢ 


New Books 


Direct Dynamo and Motor Faults—By R. M. Archer, 204 pages, diagrams, | 
7 in. by 5 in., bound in cloth. Published by Isaac Pitman & Sons, 
London and New York. Price $2.25. 


This little book is intended to assist students and those 
in charge of direct-current machinery in the location of 
sources of trouble and in the application of proper reme= _ 
Part one describes the more common faults that 
arise and the symptoms that their occurrence causes. In | 
part two the arrangement is by symptoms, with appro= / 
priate diagnoses of the trouble. a 


Conduit Wiring—By Terrell Croft, 458 pages, illustrations, diagrams, 9 in, | 
by 6 in., bound in cloth. Published by McGraw-Hill Book Company, — 
New York City., Price, $3.00. Ay 

This book is devoted exclusively to the conduit method — 

of interior wiring. It is intended primarily for the man 

who installs wiring, and who will find here a more detailed 
exposition of this method than that given in most books — 
on interior work. ‘The steps and operations necessary in 
modern work are discussed and explained, and the usual 
procedures in wiring buildings of all kinds, from small 
residences to large office and shop buildings, are set forth. 


Electrical Engineering Practice—By J. W. Meares and R. E. Neale, 584 
pages, illustrations, diagrams, tables, 9 in. by 5 in., bound in cloth. 
Published by John Wiley & Sons, New York City. Price $6.00. 


This work endeavors to fill the gap between the pocket- — 
book of bare data and the highly technical treatises for | 
specialists in various branches of electrical engineering. 
It is intended for civil, mechanical and electrical engineers 
alike, who wish a reference book covering the whole field 
in reasonable limits. Four editions have been called for 
in eight years. The new edition has been enlarged and 
rearranged and published in two volumes. The first vol- 
ume treats of definitions, materials, measurements, the 
generation and sale of electrical energy, and its transmis- 
sion and control. The treatment is practical throughout. 


Storage Batteries—By George Wood Vinal, 400 pages, 156 illustrations, 6 
in. by 9 in., bound in cloth. Published by John Wiley & Sens, Int, 
New York City. Price $4.50. 

The book summarizes the physical and economical facts | 

and theories about storage batteries and describes their | 

various applications. It lays emphasis on the scientific — 
principles involved without further permitting the text t0 
become so technical as to restrict the general usefulness | 
cf the book. It is not in any sense of the word a repait | 
manual. It discusses the storage battery from the eco- — 
nomical and physical standpoint and also from the practi | 
cal side of the question. | 

The first chapter contains a general treatise on the sub- | 
ject of storage batteries and the remainder of the book — 
is grouped under nine titles as follows: Materials and 

Methods of Construction; The Electrolyte; Theory of 

Reactions ; Energy ; Transformations and Voltage; Capac 

ity; Efficiency; Testing Storage Batteries; Present Day 

Usage for Storage Batteries. 


Hotel Dennis, Atlantic City, Where the A.R.E.E. Convention Was Held 


Railway Electrical Men Meet in Atlantic City 


| Semi-Annual Convention of the A. R. E. E. Held at Hotel Dennis with 
| Record Breaking Attendance 


HE fifteenth semi-annual convention of the Associa- 
tion of Railway Electrical Engineers was held in 
Atlantic City at the Hotel Dennis on June 12. The 

‘oom in which the meeting was held was filled to capacity, 
he number of persons present exceeding that of any 
revious spring meeting held by the association. Ab- 
tracts from the discussion are given in the following 
ages : 
_ In opening the meeting, Mr. Lunn, the president of the 
issociation, spoke in part as follows: “It gives me pleas- 
ire to welcome you to the meeting and to invite you to 
isten to the reading of the various progress reports which 
vill be presented and which represent the thoughtful ef- 
ort of your fellow members who have willingly con- 
ented to assume the responsibility of placing before you, 
nd others interested, their latest findings relative to the 
host up-to-date practice in the subjects Seca 

“The progress reports representing, as they do, in each 
ase, not the opinion of an individual, but of a group of 
nen, trained to meet the problems presented, should be 
‘ven your careful consideration, and where criticism is 
varranted let it be forthcoming, and, if commendation is 
ustified, a little encouragement will do no harm. 
~ “We can look back on some worthwhile achievements 
San association and feel hopeful for the future. The 
uccessive reports of various committees have covered the 
espective fields fully and standards recommended have 
yeen quite generally adopted. 
“The report of the Committee on Data and Information 


submitted at last fall’s convention, showed the use of 
electrical devices to be rapidly increasing on railroads and 
the discussion which followed its presentation clearly indi- 
cated the necessity for alertness on the part of the electri- 
cal engineers, whose duty it should be to give not only 
opinions when asked for, but to initiate improvements, the 
carrying out of which would be reflected in worthwhile 
economies. 

“Our association is somewhat unique in that it includes 
in its membership not only men of electrical executive 
training and technical men, but those who have by reason 
of their thoughtful study and experience in handling 
equipment qualified themselves to pass intelligent opinions 
on the many problems which must be faced in railroad 
work. 

“The officers and members of the various committees 
have our sincere thanks for their unselfish efforts in mak- 
ing this meeting a success.” 

Immediately following the address of the president, the 
report of the secretary-treasurer was presented. In view 
of the short time available, Mr. Andreucetti, the secre- 
tary-treasurer, gave a brief verbal statement in which he 
stated the membership of the association to be 450, and 
the financial resources to be approximately $3,800, with 
no liabilities. 


Power Trucks and Tractors 


The first report to be presented was that of the Com- 
mittee on Power Trucks and Tractors, and L. D. Moore, 
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of the Missouri Pacific, and chairman of the committee, 
opened the discussion as follows: 

“Mr. President and Gentlemen: I had hoped that this 
report would be in the hands of the members in sufficient 
time for them to digest the questions which the committee 
asked and answer them here for the record. However, 
I believe the report did not get out in sufficient time. 
There are a couple of additional questions that have come 
up since the report was submitted. One of them is in 
connection with crane type trucks, and is a matter of elec- 
tric slew, that is, moving the truck sideways versus the 
hand slew. The other question is the matter of batteries. 
The committee would like to have expressions as to 
whether equally good results can be obtained from the 
nickel iron Edison battery and various types of lead bat- 
teries and whether the capacity-reducing effect of extreme 
cold weather seriously limits the usefulness of either on 
safe installations.” 

Mr. CoLeGcrove (Ill. Cen.): ‘It is reported that some 
railroads make over model T Fords into tractors by in- 
stalling a jack shaft back of the main axle and connecting 
the two by a double chain drive. Can the committee give 
us any information regarding the use and adaptability as 
performed by the electric tractors.” 

Mr. Moore: “The committee is not in a position tuo 
answer that right now. Possibly some of the members 
can answer it. I think some of them have been making 
those changes and using that sort of equipment. That 
is just the kind of information the committee would like 
tommety 

Tue Preswent: “We have several tractors of that 
type, and comparing them with the service that we get 
from Fordsons or from the Shop Mule, it is far superior. 
It has apparently the right amount of power, and the 
speed is more adaptable to all classes of tractor work 
around the shop than either the Shop Mule or the Ford- 
son tractor. The repairs appear to be much less than 
would be necessary to make to a model T running at 
regular speed.” 

Mr. Biritau (B. & O.): “I should like to call atten- 
tion to a feature of the truck question which I believe was 
brought up last year, and that is that serious considera- 
tion be given to the question of battery box dimensions 
for industrial crane type of trucks that would permit the 
use of railway types or sizes of batteries. On the B. & O. 
we have carried that practice out quite extensively, using 
Edison batteries, and have found the practice very satis- 
factory.” 

Mr. Voicur (Santa Fe): “While I have not taken 
exact dimensions of the space allowable on a truck for 
such interchange as Mr. Billau has mentioned, yet it 
would seem to me that in view of the fact that most rail- 
road companies are going to deeper mud cellars, it would 
make it almost impractical to use the room where you use 
a three-inch mud cellar.” 

Tue Preswent: “I infer from Mr. Billau’s remarks 
that he refers principally to Edison batteries, and not to 
lead batteries.” 

Mr. Cartwricut (L. V.): “I would suggest that the 
association take a stand on the size of battery boxes on 
trucks and tractors and recommend to the builders of 
trucks and tractors that they provide a battery hox with 
their equipment sufficient to take the size of battery such 
as we use in car lighting.” 
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Mr. R. M. Mutnotranp (Automatic Transportation 
Co. of Buffalo): “We, as well as all of the other truck 
manufacturers, are now supplying battery boxes suffi- — 
ciently large to take as high as A-8 Edison, or a 19 vial 
Exide. It is not practical or possible in the restricted — 
state in industrial truck construction to get in as big as 
an A-12 Edison battery, which I believe is the size uni- 
versally used in car lighting.” - 

Mr. Bitrau: “Practically the only feature that has 
given trouble is the question of the height of the battery ] 
box. We are using both, in car lighting and in trucks, — 
the 225 ampere A-6 capacity battery and the A-8. The | 
point that I was bringing out was the desirability of have 
ing sufficient height to permit using the H type of cell, | 
which is standard in car lighting service as compared with 
the lower cells that are frequently used in truck service. | 
Our experience has been with all types of trucks in which | 
the battery is mounted above the platform, that with a 
little effort the design can be made such to take those — 


higher cells.” 2 


Mr. Biba 
changeability of the batteries is reducing stocks of spare | 
batteries to be carried. That has been a very marked | 
advantage in our case.” = | 

THE Prestpent: “Have you anything further to say, 
Mr. Moore, in regard to your report?” | 

Mr. Moore: “I would just like to say this. We 
would appreciate a letter discussion so that the committee _ 
may be in position to digest the experience of the mem= | 
bers and as far as practicable embody it in their next © 
report.” =| 

Mr. CoLecrovE: “I would like to ask what the roads | 
using the crane truck at their roundhouse have done to . 
keep this truck busy all the time? I found in one of our 
shops where the foreman has laid out a regular program, | 
that the truck worked on a schedule, and he increased the 
use of his truck about two-thirds of what he ordinarily 
got out of it before he established a system and put it on 
a schedule. These various gang foremen lay out their — 
work so that they figure on getting this truck a certain 
time and they keep that truck going all the time. He 
claims that he has relieved a labor gang of ten men, dis- | 
pensing with six of them and relieving four of the men 
for other work. A man and a helper have displaced ten | 
men.” ; | 

Mr. JANSEN (Ill. Cen.): “I think we all ought to ad= 
vocate good drives and good walks around the shops. 
Our main trouble has been that it has been hard to get 
between shop buildings with these crane trucks, especially F 
in bad weather. If we all just keep after good drives 
and good walks, we will save expense in maintaining the 
trucks and facilitate the work a great deal.” L 
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Safe Installation and Maintenance of Electrical 


Equipment - a 
This report was presented by Mr. Miller of the Chesa- _ 
peake & Ohio, who spoke as follows: e 


“While in some instances, you will think that we are 
trying to say that work must be installed in a specials 
manner, we are not trying to do that at all or to try to g 4 
people to get away from their present day methods. Bue. | 


what we have been trying to do is to work up the report — 
a 
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in such a way as to keep people from getting hurt. I 
believe that was the idea of this committee being formed, 
that they wanted to reduce the number of accidents to a 
minimum, and that is the standpoint from which we work. 
We will be glad to have any suggestions or additions 
nailed to Mr. Sugg or myself. We feel that there are 
several things that we have not covered or even touched 
ipon in this report, and for any who have suggestions to 
idd to this, we will be glad to hear from you as soon as 
v0ssible.” 

Mr. Waite (Okonite Co.): “I think that paragraphs 
> and 6, under the heading ‘General,’ and paragraph 6, 
mder the heading ‘Wiring,’ unnecessarily limit the type 
of wire or cable to be used for high voltage—and here he 
nterprets high voltage to be anything over 600 volts. 
for example, 2,200 volts is not considered high voltage 
oday. Also I call attention to ‘the fact that steel case 
wmored cable or other types of steel armored cable are 
yerfectly feasible construction, good construction and safe 
onstruction. I would ask the committee to consider the 
‘xtension of those paragraphs to cover such types of con- 
truction. They are perfectly safe and reliable.” 

"Mr. JANSEN: “We have been for about eight years 


yperating a tape braid cable, 600 volts, on lines where we’ 


iave had a great many lightning discharges and lightning 
irresters, ad have never had any trouble with cables. 
for that reason, I think that paragraph 6 under ‘Installa- 
ion’ should be changed to ‘Lead Covered Cable or 
iquivalent Protection,’ and the same way with paragraph 
) under ‘Wiring.’ I also think that under ‘Maintenance’ 
his should be added, ‘Don’t work on high tension appa- 
atus until you are sure it is positively disconnected from 
ine and grounded.’ The words ‘and grounded’ should be 
ised. I should like to ask the committee whether a safety 
ype disconnect switch should be installed at each motor 
o disconnect the starting apparatus before making tfe- 
airs to it or to the Protere this in addition to the discon- 
lect switch or the fuses in the panel box. It 1s our prac- 
ice always to install the fuse safety switch ahead of the 
tarting device.” 

“Mr. Suce (A. C. L.): “That was discussed in the 
ommittee and, according to my experience, we have had 
9 much trouble in keeping the right kind of fuses that 
ve have tried to get away from the use of fuses on all 
rotors except in uty: ing points where we do not have 
he proper supervision. “On motors of five horsepower 
nd less, in some cases seven and one-half horsepower, we 
se fuses. But the other motors, where you get up to 
0 or 60 ampere fuses and you burn out three of them 
very time—you find the electrician will pick up a piece 
wire and wrap it around and he usually tries to hide 

> so that nobody can see it.” 

Mr. JANSEN: “We would fuse the circuit in the panel 
ox and place a fuseless safety switch just ahead of any 
tarting apparatus to entirely disconnect the starting 
qiipment from the line.” 

Mr. Succ: “That is the intention, on all motors—to 
ut in a fuseless switch.” 

Mr. Bittau: “I should like to ask if the committee 
Ss given any thought or consideration to the question of 
1e relative merits of refillable and one-time fuses.” 
“Mr. Moore: “We have been using both kinds of 
ises and I do not find that the renewable is doctored any 
1ore than the other one is.” - : 
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Mr. Wanamaker (C. R. I. & P.): “We abolished 
all one-time fuses for a period of three years over the 
system to give the refillable fusés a chance. After three 
years we abolished the refillable fuse for two reasons: 
One was the unsat isfactory service; the other was that 
it was not as economic al, strange as it may seem, as the 
one time fuse. We found that in refilling the fuses they 
did not get good contacts and therefore the refillable fuse 
was constantly letting go and even to the extent of de- 
stroying the container and the contacts.” 

Mr. Moore: “It seems to me that it would be well for 
the committee to consider the proposition of artificial 
resuscitation as a general practice around electrified shops. 
I know of one case where a man got mixed up with an’ 
extension cord. It happens in that case it was not low 
voltage. The transiormer had broken down. An ambu-. 
lance was called and they carried him off to a hospital 
several miles away. At the time he started, he was 
breathing, but when he got there, he was dead. If the 
prone pressure or otlier method of resuscitation had been 
applied immediately, the man probably would have gotten’ 
over it all right. In the new Cohokie Power Plant in St. 
Louis, a man recentiy bumped into 13,000, got his shoul- 
der against it. He was a painter. The resuscitation was 
applied immediately, and aside from rather severe burns, ° 
the man is all right today.” 


Self-Propelled Cars 


Mr. Gage of the Canadian National Railways presented 
the report, saying: 

“Mr. Chairman Gentlemen: I have had much 
pleasure in being associated with Mr. Wanamaker of the 
Rock Island, Mr. King of the Santa Fe, and Mr. Macnab 
of the Canadian Pacific on this committee of yours on 
self-propelled cars. As a committee we have given a lot 
of study to the subject, and we trust we will be fable to get 
a satisfactory report at the end of the year.” 

THE PrEsIDENT: ‘This subject is destined to loom up 
big in the future, and as individuals and as an association, , 
we are deeply interested in this important problem. Does 
anyone wish to say anything with regard to this sub- 
Rect ; 

Mr. Cartwricut (L. V.): “For the information of - 
the members, I would like to state that since December 1, 
1923, we have been operating a straight gasoline car with . 
a seating capacity in coach section of forty passengers 
and in baggage section, eight, through a distance of 108 . 
miles per day. We have kept very accurate records of . 
cost of maintenance and the operation of the equipment. . 
Since the first day of December, that car has only been 
out of commission one day, when it was taken out for a | 
general overhauling inspection, and up to the present 
time, as compared with the cost of a locomotive and a 
combined car, we have saved over $1,800 a month in cost 
of operation. I think it is a subject that we should look | 
into and get data on. I will be in a position, with the 
permission of our superintendent of motor power, to give . 
very accurate data on the operation of an all-gasoliné 
electric car at our next convention.” 

Mr. WanaMaAker: ' “I might make:a statement that . 
would prove of-interest here for those who would like to 
or might enjoy visiting the Chicago & Great Western - 
two-car motor train that is on exhibit here. I rode it 
from Chicago to Atlantic City over the B. & O., and we 


1 1 
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made a scheduled speed from Chicago to Atlantic City, 
exclusive of the ferry down at Delaware and across, of 
38.25 miles per hour. To my knowledge, this was the 
longest motor run for a self-propelled vehicle or car that 
has ever been made. Between Baltimore and Philadel- 
phia, a distance of 96 miles, we made the run without stop 
in two hours and six minutes, which was a little bit faster 
than the best scheduled passenger train. Over the Blue 
Ridge Mountains between Connellsville and Cumberland, 
we made a minute or two better time than that of the 
Capitol Limited. We only ran in the daytime. But at 
that sustained speed for two hours without a stop, when 
we arrived in Philadelphia, I put my hand on the radiator 
and you would hardly know that the motor had been run- 
ning. There was not a hot bearing; there was not the 
slightest trouble with equipment.” 


Electric Welding 


Mr. Wanamaker presented the report, which was 
chiefly concerned with a proposal that a manual on weld- 
ing be prepared and published by the association. In 
opening the discussion on this subject, the president said: 

“No more valuable addition could be made to the litera- 
ture on the art of electric welding than the proposed 
manual. To publish such a revisable text book, for such 
it would be, would require a great deal of work and care- 
ful preparation, but the benefits to be derived will be so 
great as to warrant the effort. The subject is now open 
for discussion, and we shall be glad to hear from you.” 

Tre Secretary: “Mr. Chairman, in summarizing the 
committee’s report, what they want to know is whether it 
is the consensus of the association to go along with their 
program and prepare this manual. I move that the com- 
mittee be instructed and given authority to go ahead and 
prepare the manual and have it ready, if possible, for the 
annual convention in October.” 


(Motion Seconded) 

Tue Presipent: “Gentlemen, you have heard the 
motion. Are there any remarks?” 

Mr. Brrtau: “Mr. Chairman, I believe one of the 
criticisms that could possibly be made of the work that 
this association has done in the years of its existence has 
been, to a certain extent, its failure to present the work 
that had been worth while and of value to the members 
as well as to the railroads in such form as they can use it. 
I think it would be a very desirable step in the matter of 
a policy of the association to take work such as this and 
present it in some such form as a manual or working 
manual.” 

Mr. Briss (U. S. L.): “Mr. Chairman, as a repre- 
sentative of the manufacturer of electric arc welding ap- 
paratus, I would like to say that one of the most dis- 
couraging phases of this industry, or art, as it might be 
called, is to be found in the fact that we are confronted 
everywhere by the statement that a certain arc welding 
process cannot be carried out successfully in a certain 
locality or on a certain class of work. Every conceivable 
kind of work in connection with arc welding has been 
done successfully somewhere. The difficulty is to get the 
information passed about from hand to hand.” 

Mr. Canpy (Westinghouse Electric): “The mere 
fact that some railroads have not recognized what other 
railroads are accomplishing with the welding process does 
not strike me so forcibly as that on some individual 
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roads some shop superintendent will not know how to go 
about a particular job or know about the success that 
some other shop is having.” 


Locomotive Electric Lighting 


Mr. Mulheim of the B. & O. presented the report and 
introduced the subject for discussion. 

“On account of the difficulty of securing accurate pho- 
tometric data for comparative purposes,” he said, “it has 
been suggested that the matter be referred to the Bureau 
of Standards for a recommendation, but I believe that the 
railroads should be in a position to work out the problem 
themselves satisfactorily, and I think we can eventually 
do so. We no doubt will have something to report by the 
fall convention.” 

Mr. McGinnis (Pyle National Co.): “Just in order 
to straighten out one point here for the record, in this 
committee’s report of last year, this expression was used 
in the recommendation for photometer: 

‘The photometric distance should be fifty feet, 
and the focusing should be adjusted for maxi- 
mum beam intensity at this distance.’ 

“Those three words are the ones I want to call attention 
to because in this year’s report they mention that one test 
was made at fifty feet and the other at one hundred feet, 
but they have neglected to say that in the first case, the 
fifty-foot case, the beam focusing was brought to the 
maximum intensity at that distance. There is a good 
deal of difference. I would just like to have that rewrit- 
ten to include those three words to make it conform to 
your recommendation of last year.” 

Mr. Mutuermm: “It is my understanding the first test, 
as Mr. McGinnis has said, was made on the basis of fifty 
foot distance with the maximum beam intensity focus, 


while the second was for parallel beam at the one hundred — 


foot distance.” 

Mr. Bittau: “I have two suggestions to offer in con- 
nection with the work of this committee. The first one 
applies particularly to the headlight committee. I believe 
it will be desirable for the committee to obtain such data 
as it can on the results that are being obtained with vari- 
ous kinds of insulated wire in locomotive wiring service. 
The other subject I suggest rather hesitatingly, because I 
appreciate the magnitude of the work and its difficulties. 
Train control will be used to a considerable extent on our 
railroads, and I think most of us feel that ultimately the 
electric power supply for such equipment will come from 
a single power plant on the locomotive. I think the time 
is ripe now for some association committee, through 
proper committees, to begin the study of that subject with 
a view, first, to collecting necessary data and gradually 
working to the point where they can develop a specifica- 
tion for a generating equipment of electric power plant 
on a locomotive that will ultimately take care of the re 
quirements.” ” 

Mr. Mrnicx: “On turbine generators for headlight 
service or for locomotive service, efficiency is low and 
regulation must necessarily be bad. Train control people 
have to adapt themselves to the conditions that actually 
exist. 


and upon the manufacturers of railroad equipment that is 


extremely severe and, to my mind, is to some extent un-— 
fair because of the extreme difficulty in doing it. I ques-_ 


> 


I would like to have that thing considered vety 
seriously because it is placing a demand upon the railroads — 


i 
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tion the advisability of the so-called permanent focus lamp 
for this reason: We all know how wrong work is done, 
how difficult it is to get extremely accurate workmanship 
on a device such as a locomotive which is traveling around 
over the system practically all its life with very little 
opportunity for readjustments. I doubt very much 
whether it will ever be possible to maintain a headlight 

‘in proper alignment even though it may be put in proper 
alignment when it is first applied to the locomotive. If 
it cannot be maintained in proper alignment, you must 

have some adjustment of the headlight lamps in order 
properly to place the beam of light.” 

~ Mr. McGrynis: “I should like to ask Mr. Minick if 

he feels that by changing the position of the reflector, he 
could compensate for a misaligned headlight case.” 

Mr. Minick: “Not entirely so. It is very desirable, 
and | think a great many of the railroads do attempt to 
get their headlight cases properly aligned, but I do not 
think it is possible to keep them properly aligned at all 
times.” 

Mr. CoLecrove: “I would like to ask the committee 
whether anything has been developed to indicate that a 
shock absorbing socket such as a spring type is desirable 
especially for gauge and marker lamps to increase the 
life of the bulbs?” 

Mr. Mutuem: “I might reply to that that the com- 
mittee has had no information on that subject so far, but 
we will be glad to receive anything along that line that is 

available.” 

Mr. Minicx: “I want to say just a word on this mat- 

ter of shock absorbing devices. Personally, I am opposed 
to anything of that kind. I do not think it is good prac- 

tice. It is inviting trouble. My feeling in that matter is 
to face the problem squarely, to pass the buck to the 

“manufacturer.” 

Mr. Zimxowsky (New Haven): “Mr. Chairman, I 

would like to find out from the various members what 

method they use on switch engines, whether they are 
using a dimmer or not.” 

Mr. CoLecrove: “On our road we formerly used two 
100 watt lamps on a switch engine, and we burned these 
lamps in multiple, using them both at once with a stand- 
ard dimmer so that we would not have to carry two types 
of dimmers. We used practically the same switch on the 
road as on a switch engine, and where they found the 
light was too bright for close yard service, they threw on 
both lamps and burned both at the same time, and they 
used a dimmer, cutting the candlepower of the lamp. But 
we afterwards went to the 50 watt lamps, type B, which 
did not give us the distance, and we are now going to the 
60 watt lamps, although we have not been able to de- 
‘termine yet just what the results will be. The law re- 
quires 300 feet and the enginemen want a light that they 
can see 300 feet.” 

Mr. Minicx: “I, personally, have not come across 
any railroads yet that are using a dimmer on the rear end. 
Some roads have 250 watt lamps on the front end of 
“switching engines and use it constantly with the dimmer 
in the circuit. That will give approximately the same 
amount of light as the 100 watt lamp without a dimmer.” 

Mr. Cartwricut: “I would like to ask about the lo- 
cation of the back-up light. On some of the roads I 
notice they locate it on one side, the left tank, others in 
the center, some of.them up near the coal pile, and I 
_would like to get a little information as to the general prac- 


tice as to where is the best location for the back-up light 
on the rear end of the tank.” 

Mr. CoLecrove: “That would be a matter of personal 
preference on the roads, but I imagine that the general 
practice is to place it in the center at the top of the tank.” 

Mr. Minick: “The order respecting the back-up 
lights that was issued before the roads were turned back 
to private management, called for the light to be put in 
the center of the rear of the tank, at the top of the tank. 
Some roads shift it to one side or the other and keep close 
to the coal pile, but in general I believe you will find it 
about the center of the tank.” 


Electrical Storekeeping 
In speaking on electrical storekeeping, the president 
said : ; 
“This subject is one which is given all too little atten- 
tion by electrical men generally. Storekeepers, as a rule, 
are not as familiar with electrical stock as are the men 
who have to use it. Neither are they as likely to appre- 
ciate with what care electrical materials should be handled 
in order that they will be fit for use when needed. They 


can hardly be expected to anticipate requirements in all 
cases. or these reasons, electrical men should keep in 
close touch with storekeepers and give every assistance 


possible to insure that enough of the right material is on 
hand, and it will not have to be rejected when required.”’ 

Mr. CoLecrove: “In the past five months our road 
has been making a general clean-up and the men have 
been instructed to turn back any material to the general 


stock that they could. In making a check over the sys- 
tem I found where they were turning back material in an 
unassembled condition, parts of fittings. I instructed 


them to take all of this material back and assemble it and 
turn it into the store department in such condition so that 
it could be sent out and used; ‘otherwise, it lies on the 
shelves indefinitely because a complete fitting is wanted 
and they may have a part of a fitting. They may have all 
of it there, but it is in such a condition that it carinot be 
used.” 

Mr. MurHetm: “! would like to ask if the committee 
later intends to develop any particular system for electri- 
cal storekeeping ; if it is the purpose of the committee to 
do so.” 

Mr. Wray (Railway Purchases and Stores): “The 
committee has in mind first ascertaining what systems are 
in use at the present time and also to find out what the 
general recommendation of the electrical department, of 
the signal department and of the storage department 
seems to be, and also to make a study of what the com- 
mittee considers some of the best systems and to incorpo- 
rate in our report all four of those ideas.” 

Mr. Moore: “I just wanted to ask the committee if it 
is their intention to consider telephone and telegraph ma- 
terial as well as signal and the ordinary so-called electrical 
material.” 

Mr. Wray: “I think that point is well taken. Where 
the telegraph_and telephone superintendent is a separate 
official, not included under the signal department, he will 
receive the signal and telephone questionnaire to include 
signal and telegraph apparatus.” 


Train Lighting Equipment and Practice 


Mr. Lunn presented this report, Mr. Billau occupy DS 
the chair while Mr. Lunn read the report. 
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Mr. Voicut: “I just want to ask if there has been 
any trouble experienced with the 50 watt nitrogen lamp 
in regard to the strength of the filament as compared 
with the tungsten lamps. We have not been securing as 
good a light with the 50 watt nitrogen lamp as we were 
obtaining out of the tungsten lamp. While I have been 
in touch with the manufacturers, yet I wish to ask if any 
other roads have noticed the tendency of the filament to 
break on the 50 watt nitrogen more than on the 50 watt 
tungsten.” 


Mr. JANSEN: “We have not experienced any trouble 
in that respect. In fact, we are going to increase our 
vestibule lighting by using 25 watt, type C, P-S 16 light- 
ing and increase our center deck lamp from a 50 watt B, 
to a 40 watt, type C, P-S 20. I will say that where we 
put 40 watt, type C, in place of the 50 watt B, our illumi- 
nating has been greatly increased.” 

Mr. Cartwricut: “I would like to ask the members 
what experience they have had with regard to the anchor- 
ing of the filaments on car lighting lamps. We found on 
our road that about nine- Benths of our breaking of the 
filaments is due to the fact that we had no anchor on the 
filament itself, and on about 25 per cent of the lamps that 
we received from the lamp manufacturers there was no 
anchor at all.” 

Mr. Voicut: “I should like to refer to another part 
of the report with regard to using pilot lamps. I realize 
that in the steel car construction, the fire hazard is not as 
great, but after talking it over with several of my fore- 
men, they mentioned that they had quite a few failures 
of car lighting equipment due to the short occurring in the 
pilot lamp which did not permit the generator to build up, 
so there is another subject besides the fire hazard to be 
considered in connection with the fusing of the pilot 
lamp.” 

Mr. Jansen: “While I am on the committee, me- 
chanical section, I was not present at the meeting when 
they voted to permit a fuse on the pilot light, but all of 
our steel cars have mahogany wood finish, and we have 
had a fire. I feel that every pilot light circuit ought to 
have a plug cut out.’ 

Mr. CatraHwan: “I would like to ask whether the 
pilot light is of any particular value, and whether the train 
crews ae than inspectors pay enough attention to its 
indications to warrant its installation and maintenance.” 


Mr. Bitrau: “I might say that in our experience we 
found the best. solution for the pilot light question is to 
get rid of it entirely, and have done so with the exception 
of official and dining cars.” 

Mr. VotcHt: “We have used pilot lamps for a good 
many years and found them of real value. In our in- 
structions to the train crew, there is a special notice re- 
garding the necessity of their observing the pilot lamp 
and wiring ahead in case of trouble, and it has certainly 
saved delays to trains in being able to have a repairman 
or two, if necessary, on hand to make repairs to that 
train.” 

Mr. Corecrove: “I agree with Mr. Voight. On our 
road we have a number of trains that are operating where 
they do not receive attention other than that the train 
crew gives except at stated periods. We would not think 
of dpaee without the pilot lamp.” 

Mr. Succ: “Our experience has been the same as Mr. 
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Billau’s. We have done away with all the pilot lamps on 
the dining cars and official cars, too.’ 

Mr. WANAMAKER: 
agree, but here is something Mr. Voight and Mr. Cole- 
grove brought out. We have electric lighted cars that 
the electrician sees twice a month, but the train crews 
have instructions to watch these pilot lamps. I think the 
reason the West differs from the East is that our lines are 
long and thin and the terminals are far apart, and we have 
no electricians for 300 miles.” 

THE PRESIDENT: 
would like to hear discussed, the question of coach and 
suburban car lighting, and in the hope of bringing out 
some additional facts regarding successful operation of 
the different systems, I should like to ask Mr. Wana- 
maker what his experience has been.” 

Mr. WANAMAKER: “Within the last three years, we 
have completed the electric lighting of all of our suburban 
trains, and to make a long story short, I might say that 
we have not received any complaints, as far as I know, 


| 


“The East and ie West do not 


“There is another question that I 


within the past year on any of the trains which are lighted — | 


from the head-end.” 

Mr. Boucne (Gould Coupler Co.): “Before this is 
closed, I should like to ask if any data is being compiled 
in connection with the broad faced pulley used in belt 
lines. We are called on to supply all sizes of them. We 
have got anywhere from a seven-inch face up to four- 
Peet. a 


Mr. Bittau: “I might say from the result of the 


B. & O. experience, we have gone into it very carefully — 


because we have adopted as a standard a 24-inch face pul- 
ley, straight faced. On cars such as baggage cars, express 
cars, running into yards, shop cars, where you would 


have extreme curvature to deal with, the increase in belt 


life has been 35 per cent of cars with a wide. faced pulley. 


Where cars do not get into those yard conditions, the — | 


increase in life has been only 2 per cent.” 


Starters and Controllers © 


Mr. Bebout of the C. & O. presented the report and 
spoke as follows: 

“Tt is not the object of this report to start a long dis- 
cussion between the manufacturers. 
give you a chance at our next meeting. 
there are any suggestions, we shall be glad to take them 
up now.” 

Tue Presipent: “The recommendations suggested 
by the committee can well be discussed at this time as they 
are the result of careful consideration by men who are 
qualified to outline requirements for advance practice.” 

Mr. Moore: 


to me that in making the report next fall, it might be well 
for the committee to discuss why they make certain rec- 
ommendations. I would also like to ask the experience 


with push button control, that is, whether it has lived up — 


to the expectations as to what it would accomplish, and 


as to whether in most cases the expense of it is justifiable 


as compared with the cost of manual control.” 

Mr. WANAMAKER: “About three years ago, I think it 
was, we adopted automatic control for all shop equipment. 
I have found that you can buy control equipment at a 
very slight increase in expense over the old manual. 
one that we used is based on the time element, and that 


We are going to 
Of course, if 


“There are quite a number of recom- 
mendations given here as individual items, and it occurred 


The 


bf 


os 


on our coal elevators with the remote control. 
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eliminated practically all our troubles with automatic con- 
trol equipment. I should say it has reduced our motor 
troubles fully 50 per cent.” 

Mr. Besout: “Our recommendations are not entirely 
for push button control. While we favor the push button 
control in a good many cases, we do not recommend en- 
tirely, either the manual or push button control. I would 
like to say that we have been using push button control 
They have 
the buttons in the basement, on the ground, and then on 
the top of the building, and it is convenient for the opera- 


tors to stop the equipment or start the equipment at any 


point if anything should go wrong. In some of those 
controls we do not have any trouble within a year or two 
years. In fact, one plant has been running for about two 
years before we changed the oil in the controller. The 
manufacturer recommended that we had better change it 
once a year, whether we had any trouble or not. They 
have given us excellent service and reduced the mainte- 
nance. Where push button controls are serviceable or 
applicable to the service, I think it would be well to recom- 
mend them.” 


Economics of Electrical Appliances 


E. A. Lunpy of the E. A. Lundy Company presented 
the report and spoke in part as follows: 

“What we want to do is to get some of the major appli- 
cations and find out the specific data that made possible 
the more efficient operation of railway facilities. We 
picked out some of the major applications in getting our 
questionnaire in shape, and we would like it very much if 
you have any thoughts that would be helpful in whipping 


this into final form.” 


Mr. Minick: “I have not had much opportunity to 
read this over, but in glancing over the questionnaire, it 
seems to me to be rather elaborate, and I was wondering 
whether the committee could not consistently reduce it to 
some extent for the reason that on the larger roads it is 
very burdensome to investigate all the questions that are 


asked and give proper and true information in reply. For 


instance, our road would probably have twelve to fifteen 
hundred turntables. Pretty generally they are operated 
electrically. It is going to take some time even to make 
a count of that many turntables. There is a lot of data 
of that kind that is going to be very difficult to get and 
get it quite accurately, and we do not want to put out 
anything that is not accurate.” 

Mr. Lunpy: “We realize that in a large number of 
cases, possibly the railroads will not be able to furnish the 
information. We also appreciate the fact that some of 
them would, and what we were after was to get just a 
few comparisons.” 

Mr. Minick: “I may have been misunderstood. It 
was not my intention to omit information that was asked 
for so much as it was to reduce it to more general terms.” 

Mr. WaNnAMAKER: “Such railroads as are not in a 
position to answer all the questions in the questionnaire, 
could they not just choose two or three typical installa- 
tions that had been made wherein no doubt they had to 
submit estimates of savings in order to receive the au- 
thority for the expenditure? A well-managed road has 


no doubt to check it up afterwards to see if they made 


that saving—and would it not be an easy matter then for 


most any road to pick out two or three typical: installa- 


tions and furnish all the data and information requested ?” 
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Sponsor Committee on Insulated Wires and Cables 


Mr. White of the Okonite Company gave a brief sum- 
mary of the status of the various sub-committees. No 
specification has been submitted to the sectional committee 
for a final report to be passed up as American standards. 

Illumination 

In presenting this report, Mr. Billau spoke in part as 
follows: 

“The major subject that this committee was directed 
to handle this year was one of preparation of suitable data 
covering modern illtimination practice applying specifically 
to the steam railroad field. What has brought about the 
need for such work is the gradual development or rather 
the gradual issuing of lighting codes by various states 
and their increasing activities along those lines, and it 
was felt that for the guidance of those on the railroads 
who have the laying out of these lighting problems, par- 
ticularly the smaller installations and changes in lighting 
that are made fromm time to time, it would be very desira- 
ble, if not essential, that they be furnished with reliable 
advice on such subject matter. As a consequence the 
committee has outlined a program which will probably 
require several years in its preparation, and ultimately it 
will appear or probably develop in the form of a manual, 
at least as far as the form of the data is concerned. In 
what form it will be actually issued has not as yet been 
contemplated. The first section will cover general data 
on methods of handling illumination problems and layout. 
Other sections will cover railroad shop lighting, round- 
house lighting, yard lighting, scale lighting, station light- 


ing, warehouse and pier lighting, car lighting, special and 


miscellaneous problems in illumination. It is the expecta- 
tion of the committee this year to present in its annual 
report the first three subjects, that is, the general data, 


railroad shop lighting and roundhouse lighting.” 
Radio As Applied to Moving Trains 

The committee did not present any report, but in con- 
nection with this subject, the president spoke as follows: 

“It is known that this committee has some interesting 
things under way, especially in connection with recent in- 
stallations on private cars, and possibly others, concerning 
which the committee has not been advised. The ground 
was fully covered in the report of the committee at the 
annual convention last Fall so far as the art at that time 
had progressed. Developments are coming so rapidly in 
this interesting and fascinating field, both in the perfec- 
tion of receiving apparatus and in the number and char- 
acter of broadcasting stations, that it is problematic to 
what extent railroads will be called upon to provide radio 
service on cars. Any interesting information or develop- 
ments which come to your attention should be promptly 
reported to the chairman in order that the committee may 
have the benefit of your combined observation. In the 
absence of the report, a discussion on the subject is in 
order. I would like to hear from any of you, although 
we will have to limit the discussion to about five minutes. 
As a starter, I wish to read a telegram which I received 
last night from Mr. W. F. Williams, Superintendent of 
Telegraph of the Seaboard Air Line, which reads as 
follows: 

‘Radio all we expected. Have been in touch 
with some stations all way from Chicago to 
’ Boston. Much pleased with results.’ 
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“I refer to this installation because it is the first one 
that the Pullman Company has ever applied to a private 
car, that is, permanently. Emergency installations have 
been made and temporary installations in quite a number 
of cars, but this particular car was fully equipped with 
what was supposed to be the latest type of radio equip- 
ment, and I am glad to receive this telegram from Mr. 
Williams that everything worked satisfactorily. I would 
like to hear from others in regard to it.” 


Mr. Opett (New Haven): “I applied radio outfits 
to private car 400, New Haven, and talking over with 
Mr. Towne, whose car that is, he tells me that he is get- 
ting results from it every day. He tells me that under a 
bridge, reception is not quite so good, but otherwise he 
gets most anything he is looking for.” 

Mr. Cartwricut: “Will the chairman tell us the type 
of equipment they had on that car ?” 


THE PRESIDENT: “We used a single loop aerial, the 
upper deck eight and a half inches from the upper deck 
horizontally and fourteen and a half inches from the 
curved part of the lower deck. It clears the clearance 
limitation about one and one-half to two inches. Hori- 
zontal brackets were brought out from the eave of the 
upper deck, and the only criticism that anyone could make 
in regard to the installation was that it was so inconspicu- 
ous that the average radio bug would not know that it was 
on. However, it was very pleasing to the railroad, be- 
cause they did not wish to have it appear that they were 
running around in a radio car unnecessarily. They were 
not ashamed of it, but they did not like to have it look 
like a telegraph station moving around on wheels. The 
equipment, by the way, did not require the use of a ground 
wire, although one was provided in case they desired to 
Usesit.y 

Mr. CARTWRIGHT: 
Lunn?” 

THE PRESIDENT: “It was an 8-tube set.” 


“How many tubes in the set, Mr. 
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Automatic Train Control 


The president opened the subject, saying : 

“Tt is understood that there have been no developments 
of importance since last year’s annual convention. The 
committee is following the progress made on various rail- 
roads, and will report fully at next fall’s convention. If 
anyone has any recommendations or suggestions to offer 
for the benefit of the committee, we shall be glad to have 
them now.” 

Mr. WANAMAKER: “As a member of the committee, 
I know that they have done a great deal of work towards 
collecting the data necessary for the report this fall. We 
not only expect to have some construction data, but we 
will be able to submit this fall some operation data.” 


Power Plants 


The Committee on Power Plants did not present any 
progress report but expects to have its report in readiness 
for the fall. meeting.. There was no discussion on this 
subject. 


The meeting was adjourned at 2 p. m. bringing to a_ 
close the largest attended session that the association has 


ever had at its semi-annual convention. 


When you are listening to a broadcasting station, 
you are at the receiving end of one of the smallest power 
units of which man has made any practical use. The 
minute quantity of energy utilized by each receiver to di- 
rect and control the local battery circuit has been made 
significant by Dr. L. R. Whitney, director of the research 
laboratory of the General Electric Company in the state- 
ment that: “If the amount of work done by a house-fly in 
crawling up a window pane for one inch were to be put in 
a receiving tube—as energy coming from space, it would 
suffice to actuate the outfit continuously for a quarter of a 
century.” 


Diesel-Electric Locomotive Built by Ingersoll-Rand and General Electric Companies Used 


NS 
in New York 


Switching Service by the 


New York Central 


Headlight Maintenance on the Nickel Plate 


Small Force Keeps Machines from Two Divisions in Good 


Order and Establishes Enviable Record 


By H. A. Leatherman 


HE servicing of the General Electric headlight tur- 
bines at the Stony Island shops of the New York, 
Chicago & St. Louis Railroad is an interesting illus- 

tration of what can be done with a few highly skilled me- 
chanics and a minimum of equipment, the deficiencies in 
equipment being compensated for by the ingenuity of the 


~~ 


Fig. 1. Armature Resting in Winding Stand—The Right Hand 
Support Does Not Show in Photograph 
personnel. All of the turbo-generator work for two divi- 


sions of average length is done at these shops under the 
methods here described. 

The repair of these machines may be divided into two 
classes, the electrical repairs and the mechanical repairs. 
The electrical repairs including armature winding are 
done by two electricians, and the mechanical repairs, ex- 


Fig. 2. The Shaft on the Right Has Just Been Welded While the 
Left Hand Shaft Shows How the Shaft Looks After 
Being Turned Down 


cept welding, by a machinist, the latter spending but part 


time on this work. 


Most of the machines coming into these shops are still 
equipped with the old type field and brake coils in which 
the series and shunt coils are separately wound and taped. 
‘There are but two repairs ordinarily performed on these 
coils—the soldering on of new terminal$ in cases where 


they have become loosened, and the more common repair 
of reinsulating the coil. The high operating temperature 
of these turbines causes the insulation on the coils to be- 
‘eak off in pieces. When this is the 
ulation is removed with a home made 

case knife; in fact, it is not unlikely 
ad its former home in the commissary. 
taped by hand with plain cotton tape, 
the first layer is not lapped, but the second layer which is 
wound in the opposite direction is half-lapped. The 
taped coils are then dipped in black baking varnish and 
after the surplus varnish has dripped off are baked in a 
steam heated oven which is used in common with the 
electrical and coach shops. 


1 


come brittle and | 
case all the old in 
stripper not unlil« 
that our stripper | 


The coil is then 


Although many shunt coils have come into the shop 
“open” it has not been found economical,to repair them, 
unless the removal of the insulation shows the “open” to 
occur in the last few end turns, in which case new termi- 
nals are soldered on and the coil retaped and baked as 


Fig. 3. Draw-Collars Used to Prevent End of Shaft from Spreading 
When Commutator is Being Turned 
described. In the case of the shunt brake coil the taping 


must be very tight, as the clearance between the inner 
radius of the coil and the pole on which it fits is very 
small. The new coils supplied by the manufacturers are 
made with both windings under one tape so that they do 
not lend themselves so readily to easy repair, and but lit- 
tle attempt has been so far made to salvage those that 
have “gone up.” Clogged drain valves sometimes permit 
the machines to become filled with condensed steam re- 
sulting in water soaked coils, in this case the coils .are 
removed and dried in the oven referred to. 

The armature is a plain lap winding of twenty slots and 
the same number of commutator segments. Purchased 
form wound coils are used, having a span of one to nine, 
and the leads from the coils are brought straight out from 
the slot to the segments. The armatures are banded by 
hand with the aid of a home-made tension device. The 
winding stand consists simply of two uprights at one 
corner of the bench, as shown in Fig. 1, although only 
one of the supports is seen in the illustration. _ 

Both ends of the armature shaft are bored out and 
tapped for a 3%-in. pipe expansion plug, the ends of the 
shaft being split to permit expansion into the inner bear- 
ing race. It has been found that the shaft sometimes 
slips in the inner race of the bearing, wearing down the 
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shaft, which, if not detected in time, will permit the arma- 
ture to go “down on poles.” These worn shaft ends are 
built up by the electric welder without previous turning 
or other preparation and turned to size. Fig. 2 shows a 
shaft just after having been welded and one after being 
turned up to size. The threads in the shaft end must 
usually be retapped after welding, but it took us quite a 
while to find out that many of our shafts wore down 
prematurely because the machinist was tapping the 
threads before resplitting the shaft end, in which case the 
tap having cut to its full depth, the expansion plug had 
very little chance to get in its work. 

When turning commutators it was found that if a little 
pressure were exerted on the tailstock of the lathe that 
the shaft ends sometimes spread and put the shaft “out of 
true,” so that draw-collars, as shown in Fig. 3, were made 
to slip over the shaft ends. 

No attempt has been made at Stony Island to put new 
shrouds .on the bucket wheels when they are ripped off, 
but brake discs are mounted and trued up with the aid 
of the fixture shown in Fig. 4. This fixture is simply an 
iron plate turned to fit the inside of the brake disc and 
the boss on top is to fit the bushing in the center of the 
bucket wheel. The holes at the edge of the plate are for 


Plate Used in Connection with Trueing up Brake Discs 


Fig. 4. 


locating the drill for the rivet holes in the disc. After 
being drilled the discs are riveted on the wheel and then 
trued on the lathe, mounted, of course, on an arbor. 

Worn housings are bored out on the lathe and factory 
made bushings inserted in the arbor press. 

3roken studs are bored out with an air drill and the 
holes hand-tapped for new studs. 

When it becomes necessary to apply new gaskets to the 
separator chest both surfaces are scraped and a coating 
of plumbago applied, which very greatly facilitates the 
replacing of gaskets in the future. Practically no other 
repairs are found necessary to these turbines with the 
exception of the welding of broken parts, usually con- 
fined to legs of the machines which have been broken by 
rough handling. 

Two 250-watt lamps in parallel are used as a testing 
load, and the turbines are air driven at a pressure of 120 
to 140 pounds. As the air pressure from the compressor 
house averages only about 80 to 85 pounds an old air 
pump and tank from a scrapped engine have been rigged 
up to boost the pressure, as shown in Fig. 5. Normally 
when using air for cleaning or other purposes valves No. 
2 and No. 3 are kept closed and valve No. 1 opened. 
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But when the higher pressure necessary for testing is 
required valve No. 1 is closed and valves No. 2 and No. 3 
are opened. This has been found a very inexpensive and 
satisfactory way to obtain the necessary testing pressure. 

After the test of the machine the serial number, the 
extent and nature of the repairs, and the date are enterd 
in the card index. Later the disposition of the machine, 
whether it be sent to other shops, or applied to an engine 
in the back-shop or roundhouse as well as the number of 
such engine is added to the card, so that it is always pos- 


| aT 
Exhaust fo 
Atmosphere 
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100-130 Lb. 


70-80 Lb. 
From Compressor 


Fig. 5. Arrangement for Securing Higher Air Pressure for Testing 


Purposes 


sible to tell just where any particular machine may be at 
any time, and when it was last in the shop and why. 

With the exception of the welding and machining all 
this work is done in one 10 ft. by 15 ft. room in the elec- 
trical building, three other rooms of equal size being de- 
voted to other electrical work. 

Records kept over a two year period show that of all 
turbines entering the shop 84 per cent have not put in an 
appearance the second time, and this despite the fact that 
no repairs are made on turbines after being mounted on 
the locomotive. 


Preliminary figures for April show United States 
exports of electrical material valued at $7,420,420, com- 


pared with $5,967,647 worth shipped during the same 


month of 1923. 


on the Victorian Railways 


An Electric Locomotive 
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Elementary Theory of Alternating Currents 


A Series of Practical Articles Explaining a Difficult Subject 
in a Simple Manner 


By K. C. Graham 


Part III 


4 | ‘HE study of alternating currents is somewhat more 


complicated than that of direct currents because of 

two things that do not, ordinarily, have any bear- 
ing on the limitation of flow of direct current, but which 
virtually form a hedge of restrictions around the flow of 
alternating current. These two things are known as 
inductance and capacity, and because of their importance 
we shall study them in some detail. 


Inductance 


Inductance has been rightfully termed electrical inertia 
because it acts toward the flow of an electrical current in 
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Fig. 21 


the same way that inertia acts toward the production of 
mechanical motion. Thus, if we wish to start a ball roll- 
ing we must exert pressure to overcome the inertia of the 
matter of which the ball is composed before it will start 
to move. After it has been put in motion we must exert 
pressure to bring it to rest, or in other words we must 
overcome its inertia. Inertia is defined as that property 
which tends to cause matter at rest to remain at rest and 
matter in motion to remain in motion. The important 
thing to notice here is that the pressure must be applied 
before the desired result begins to approach accomplish- 
ment. This will be more readily grasped by means of an- 
other mechanical analogy as in Fig. 21. 

In view (a) W represents a wagon connected to some 


we 
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Fig. 22 


means of motive power P by spring S. If it is desired tu 
move lV the spring must be stretched to a certain extent 
before W will start to move. Again when it is desired to 
bring WV to rest it will not stop the instant that the force 
P ceases to act, but W will continue to move for a small 


interval until the spring is compressed to such an extent 


that the back pressure exerted by it overcomes the tend- 
‘ency of WV to continue in motion. Thus if W is a trailer 
attached to automobile P by means of the spring the auto- 
mobile will start to move before the trailer because of the 


* stretch of the’spring and the trailer will continue to move 


after the automobile has come to rest, until the pressure 
of the compresse spring is equal to the inertia of the 
trailer. Therefore we may say that the motion of W lags 
behind the force /. This is clearly illustrated in Fig. 22 
where curve P represents the force P and curve W repre- 
sents the force |/’, the distance (a) being that distance 
through which ? acts before W starts to move. This is 
analogous to the condition in an electric circuit where in- 
ductance is present. If P represents the voltage of the 
circuit (pressure) then the flow of current through the 
circuit which lags behind the impressed voltage, may be 
represented by |’, the distance (a) representing the angle 
that the conductor will move through before the voltage 
generated at any certain position of the conductor is ef- 
fective in forcing current through the circuit. This will 
be made clear by reference to Fig. 23. 

Here a conductor is shown in two positions, opposite 
the center of the pole and again, at a distance of angle (a) 
from this position. Due to the inductance present in the 


Fig. 23 


circuit the maximum value of the current will not occur at 
the position of maximum voltage which is at c, but will 
occur when the conductor has reached position d even 
though the voltage venerated at this position is less than 
that at position c. 

While it would be very difficult for one to attempt to 
explain just why a body has mechanical inertia it is not 
nearly so hard to give a clear understanding of the reason 
for electrical inertia or inductance. 

In Fig. 24 (a) when the loop is passed across the face 
of the magnet a voltage is generated or induced in it and 
a current will flow if the loop forms a closed circuit as at 
a. This is known as generator action in contrast to the 
straight induction methods, which we shall take up, but it 
may be said that all forms of electrical induction are 
fundamentally the result of this generator action. This 
will be clarified by reference to view (b). 

Here battery Z supplies current to loop M@ when eat K 
is depressed so as to close the circuit. Adjacent to the 
circuit is a closed loop L. When current starts to flow 
through M the lines of force spread out from the wire and 
cut across the near side of loop L, the lines moving in the 
direction indicated by the arrow (outward from the con- 
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ductor, thereby generating a voltage in L and causing a 
current to flow through it as shown by the arrowhead. 
When the battery current attains a steady value the lines 
cease to move, that is, they stop moving outward from M 
and hold the positions they have attained. Consequently 
the current in L ceases. However when the key is re- 
leased the current in M decreases and the lines of force 
recede toward M thereby again cutting across L as in 
view (c) and inducing a voltage in L that is the opposite 
in direction from what it was when the curreiuit was in- 
creasing in M. Thus a current was made. to flow in loop 
L without there being any connection between it and the 
circuit containing the source of power. This is a form of 
straight induction, being technically known as mutual in- 
duction because it represents induction between two sep- 
arate circuits, each circuit acting on the other. This is 
strictly true because it may be shown that the lines emanat- 
ing from L due to the current induced in it, react on M in 
the same way, but in a lesser degree. However this fea- 
ture is not essential at this point. This leads us to the 
more common form of induction—self induction. As the 
name implies, it refers to the study of the effect of a 
changing current on the flow of current through the con- 
ductor itself. 

When the current starts to flow through the conductor 
the lines of force spread out from the center of the wire 
and cut the outer layers of the material of which the wire 
is composed so that a voltage is generated in the wire. 


x 
circuit Closed | K 
by Jumper'X" 


(c) 


(b) 


Fig. 24 


(a) 


The direction that a current would tend to flow if this 
voltage became active would be opposite to that in which 
_ the current is flowing and this voltage, therefore, opposes 
that of the battery, as shown by dotted arrow in Fig. 
25 (a). This tends to delay the building up of the current 
so that it does not instantly attain is maximum value, but 
gradually overcomes the opposing force until it has 
reached the maximum point whereupon the magnetic field 
surrounding the wire becomes constant or steady; the 
lines cease to cut across the conductor and the opposing 
force becomes zero. 

The instant we start to break the circuit at key K the 
current starts to decrease so that the magnetic lines con- 
tract toward the center of the conductor, thereby cutting 
across the outer layers of the conductor and generating a 
voltage opposite from that in the case where the current 
was increasing. This voltage, as shown by the dotted 
arrows in view (b), tends to assist the main voltage in 
maintaining current through the circuit so that the current 
would not instantly fall to zero. It is this feature that 
causes the arc when an electrical circuit is broken. Thus 
it is seen that electrical inertia is comparatively easy to 
explain. It should be particularly noted that the current 
lags behind the voltage—as in the current-voltage curve 
of Fig. 22. The effect of the presence of iron in or near 
the circuit is to increase the inductance of the circuit be- 
cause of the fact that a given value of ampere-turns will 
produce a greater value of magnetic flux in iron than in 
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air due to the greater conducting power that iron exhibits 
toward magnetic lines. This larger value of flux induces 
a greater counter voltage in the conductor thereby in- 
creasing the inductive effect noted above. The unit of 
inductance is the henry. A circuit is said to have an 
inductance of one henry when a current change of one 
ampere per second induces a pressure (counter voltage) of 
one volt. Thus in the circuit described, if the current in- 
creased from zero to one ampere in one second and the 
counter voltage was equal to one volt then this circuit 
would be said to have an inductance of one henry. Al- 
though as previously mentioned inductance does not receive 


(a) (b) 


Fig. 25 


much consideration in connection with the direct currents 


because of their unchanging nature, it is one of the most. 


important subjects connected with the study of alternat- 
ing currents because of their constantly changing nature. 
Thus when the frequency of the circuit is 60 cycles so 
that the current is alternating 120 times per second the 
inductance of the circuit will have to be overcome 120 
times when the current is increasing and the same num- 
ber of times when the current is decreasing, a total of 
240 times that the inductance must be overcome in one 
second so that it is readily apparent why inductance plays 
such an important part in connection with alternating 
currents. 


Capacity 


; Capacity is a blood brother of inductance as regards its 
Importance in connection with alternating currents al- 
though it plays a lesser part in the average circuit. Its 
effect is the exact opposite of that of inductance. This 
will be made more clear by reference to a mechanical 
analogy, Fig. 26. 

This is nothing more or Jess than the wagon and the 
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Fig. 26. 


spring which we used to illustrate inductance in connec- 
tion with Fig. 21. The manner in which the force is ap- 
plied to the wagon is, however, much different than in the 
previous illustration. Here the spring is fastened to an 
immovable object such as wall B, and force is applied to 
the wagon so that the spring is compressed between it 
and the wall. Suppose that the spring is compressed and 
that we desire to move the wagon away from the wall. 
The instant the pressure toward the wall is removed the 
wagon starts to move outward because of the stored up 
energy in the spring. After the wagon has been pulled 
outward a certain distance the spring will have become 
stretched so that when the pulling force becomes zero 
it will tend to pull the wagon toward the wall before the 
force, that is to accomplish this purpose, begins to act. 


| 


July, 1924 


This is represented by the current-voltage curve of Fig. 
27 where the current is seen to lead the voltage. The 
movement of the wagon is the current and the pressure 


applied is the voltage as in the case of the inductance il- 


lustration, but the spring, in this case, represents the 
capacity. While capacity is a form of electrical inertia its 
cause can not be explained in quite the same way as was 
inductance. 

Fig. 28 shows generator G connected to condenser C 
which consists of two sets of metal plates separated by a 
thin layer of some non-conducting substance such as air or 


Fig. 27 


paper, there being no electrical connection between the two 
sets of plates. When the generator is operating a current 
will flow through the circuit, however, notwithstanding 
the fact that the plates are separated by the non-conduct- 
ing material. This may be explained by assuming that 
the separating material becomes conducting after a certain 
application of force. Due to the passage of this current 
the air or other medium between the plates is stressed 
or strained so that when the voltage across the terminals 
tends to decrease a current will tend to flow out of the 
condenser to the generator. This is no doubt brought 
about in much the same way chat the voltage is induced in 
the inductive circuit previously studied. While the cur- 


Condense 


Fig. 28 


rent flows through the condenser a voltage is gradually 
built up in it so that when the generator voltage begins 
to decrease during the second half of the alternation, the 
condenser will try to discharge. As the value of the 
voltage becomes lower it will become less than that of the 
condenser and the condenser will send a current through 
the circuit in the opposite direction. 

Fig. 29 (a) shows current flowing through the circuit 
in the direction shown by the 4 arrows. The B arrows 
designate the direction in which the voltage is building up 
in the condenser. View (b) shows the condition at the 
instant the voltage of the generator becomes less than 
that of the condenser. View (c) shows the generator 
voltage reversed, during the second half of the cycle, 
and view (d) shows the voltage building up in the con- 
denser as in (a), but in the opposite direction. This has 
the effect of causing the current to precede the voltage 
as in Fig. 27. The reason that a condenser was used by 
way of illustration is that capacity effect is always the 
result of condenser action between two parts of the cir- 
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cuit. Thus on a two wire transmission line each of the 
wires act as a plate and the air acts as the separating 
medium. On a one wire line the wire acts as one plate 
and the ground as the other. As previously mentioned, 
capacity is opposite in effect from inductance and may be 
used to neutralize the effect of inductance. The unit of 
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Fig. 29 


capacity is the farad and a condenser may be said to have 
a capacity of one farad when a current of one ampere 
flowing through it for one second produces a pressure of 
one volt between its terminals. 

It should be noted, in passing, that the presence of 
iron does not have any marked effect on the capacity of 
the circuit as it has on the inductance of the circuit so 
that we conclude that the flux due to capacity is somewhat 
different from that of magnetism and we may assume that 
that there are really two different kinds of fluxes—mag- 
netic and capacitive. 
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International Newsreel Photo 


Thomas A. Edison Inspects New Locomotive for C. M. & St. P. 
at Pennsylvania Yards, Newark, N. J. 


Roundneree Lighting on the Elgin, Joliet & Eastern 


All Conduit for Lighting Placed in Concrete Pillars or Floor—Single 
Lead Covered Conductor for Welding Distribution 


By A. W. Ryan i 
Chief Electrician, Elgin, Joliet & Eastern Ry., Joliet, Ill. j 


HE Elgin, Joliet & Eastern has recently completed 


on an adjustable bracket bolted to a single 2 in. by 3 in. 


the construction of two concrete roundhouses, a 
22-stall house at Joliet, Ill., and a 24-stall house at 
Gary, Ind. These roundhouses are lighted with reflector 


piece of angle iron which is embedded in the concrete 9 
ft. above the floor on the post between the doors. Fig. 2 
shows the respective location of the units in the entire 


units mounted on the wall 10 ft. 6 in. from the floor. house. Figs. 3 and 4 are pictures of the lighting units in: 
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Fig. 1—Details of Flood Lighting Bracket 


There are two units in the front wall for each stall and 
one unit at the rear on the pillar between the doors. 

The brackets and supports for the lamp units are shown 
in detail in Fig. 1. Two pieces of 2 in. by 3 in. angle 


iron J4 in. thick were set with 8 in. embedded in the con- 
A cross piece of 2 


crete wall and 18 in. extending out. 


service. 
crete. i : 

These lighting units are the Electric Service Supply 
Company’s No. RW 918, consisting of a cast iron case 
with hinged front glass cover. 


Fig. 5 shows conduit arrangement laid in con- 


The metal ring of the — 
cover is held tight with a thumb screw so as to make the 
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Fig. 2—Elevation of Roundhouse Showing Arrangement of Conduit, Fittings and Lighting Fixtures 


in. angle iron 6 ft. long is bolted to the supports and the unit dust proof. 
lamp units are placed on adjustable brackets on the ends 
of the cross member thus spacing the lamps at 6 ft. cen- 
ters. The single units at the rear of the stall are mounted 


A 9 in. prismatic glass reflector with a 
focal length of 414 inches throws a wide beam of light — 
yet eliminates a direct glare. A 200-watt, 110-volt mazda 
lamp is used in each unit. The proper illumination of the 
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house depends a great deal on the height at which these 
lamp units are mounted and the ability to rotate the lamp 
in either direction and tighten the adjustment to stay. 
These requirements are taken care of in the style of 


Fig. 3—Single Light Unit Together with Reading Lamp Mounted 
‘ on Pillar Between Doors 


bracket shown which was designed and built by the E. J. 


& E. forces. 
At each alternate set of lighting units in the front of 
the house and at every unit at the rear, there is a vapor 
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‘are shown in the pictures. 


gan 


glass enclosed lighting unit, Crouse Hinds VA-189, sus- 
pended by a conduit at a point 5 ft. 6 in. from the floor. 
These lights are for illuminating the passage way and for 
the reading of reports, ete. Complete assembled units 
The reading lamps in the 
front of the house are 75 watt and those in the rear are 
50 watt. 

Each lighting unit together with the reading lamp, if 
one is attached, is controlled by a cast-iron enclosed snap- 
switch suspended on conduit beneath the unit as shown. 
The units are connected by 34 in. extra flexible conduit 
to an outlet box on the wall. 


Conduit Placed in Concrete 


All conduit was cmbedded in the concrete pillars, floors 
or roofs during construction. Three-quarter inch 
enameled conduit was used throughout and no 3% in. 
contains over two circuits. All turn boxes and pull boxes 
in the concrete are of cast iron. The feed circuit for each 
set of lamps is on a separate 2-wire circuit of No. 12 
double rubber covered copper wire. The circuits are all 
fed from a single cabinet centrally located and containing 
a pair of fuses for each circuit. The 110-volt feed to this 
cabinet comes through a two pole enclosed type switch 
operated by an external handle so arranged that the door 
to the fuse compartment cannot be opened unless the 
switch is open. This panel, the main switch and a set of 
lighting units is shown in Fig. 4. 

Some of the advantages of the new system of lighting 
are that one man can clean and replace burnt out globes, 
whereas with the overhead lighting system it requires two 
men to clean reficctors and replace burnt out globes, as 
one man is required to hold step ladder. On the new 
lighting system one man has.a portable safety ladder 
which hooks to the light bracket. 

As the electric Jamps are enclosed on the lighting units 
the theft of bulbs is reduced to a minimum. It has been 
the experience of the E. J. & E. that where lamps -are' 
subjected to.smoke and steam such as in a roundhouse. 


Fig. 4—Double Light Unit Mounted on Front Wall Between Each Stall and Supported by the Specially Designed Bracket Shown in Fig. 1 
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that the life of the lamp is short as compared with an 
enclosed unit. ‘The lighting has been in service for three 
months and the roundhouse, foremen and mechanical offi- 
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The two fuses for such a set of outlets are mounted in- 
side a cast iron box just beneath the outlet, see Fig. 6, 
In this way a cross in an extension line will blow the local 
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Fig. 5—Section of Roundhouse Showing Two Stalls with Arrangement of Conduit and Lighting 


cers are well pleased with the illumination given. 
Portable extension line outlet units, Hubbell type 5624, 
are mounted on the two front posts of every other stall. 


~ 


Fig. 6—Extension Outlets, with Fuse Box on Side of Pillar, Welding 
Cable and Connection on Front of Pillar 


fuse and cause no disturbance on any other circuit. The 
extension circuits are fed from a separate switch located 
about 50 ft. from the lighting cabinet so as to cause no 
confusion. 

Electric Welding Circuits 


An electric welding machine with a 220-volt, 25 hp. 
motor and a 60 to 70 volt, 600 amp. generator is located 
in the fan house, overhead near the center of the round- 
house. The negative side of the welding circuits is 
grounded to rails in roundhouse, and a single conductor 
distribution is used. For the main run this conductor is 
a No. 3/0 single conductor lead-covered cable, while for 
the drops on the front post of every other stall the con- 
ductor is a No. 2/0 terminating in a threaded terminal as 
shown in Fig. 6. The main feed lead-covered conductor 
is suspended from a messenger attached to strap iron 
brackets along the girder of the roof while the drops are 
held by porcelain cleats. With a capacity of 600 amp. 
two operators can weld or one operator can cut and an- 
other weld at the same time, which is considered suffi- 
cient capacity for normal demands. 


Most of the telephones in use in Argentina are of 
English and American manufacture. The service is con- 
centrated in the Provinces of Buenos Aires, Santa Fe, 
Cordoba, Entre Rios, Corrientes, Tucuman, and the Terri- 
tory of La Pampa. There are 30,250 kilometers of gen- 
eral service line within the borders of Argentina, which, 
when added to the 640,150 kilometers used as private and 
railway lines, brings the grand total for the Republic to 


670,150. 


The Development of the Electric Locomotive 


A World-Wide Summary of Present Day Practice as Regards 
Heavy Electric Traction 


By F. H. Shepard 


‘ -Director of Heavy Traction, Westinghouse Elec. 


LECTRICITY wherever used has led to improve- 
ment in methods, sometimes revolutionary ; witness, 
illumination, urban and suburban traction, machine 
shop practice as well as certain of the metallurgical and 


chemical industries. The natural suggestion for railroad 
electrification has therefore been appealing and the sub- 
ject of much popular discussion; but, notwithstanding the 
first real use of electric locomotives, which was in the 
Baltimore and Ohio Tunnel at Baltimore in 1895, the 
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world have accomplished much in development and prog- 
ress, especially toward indication of values for future 
transportation needs. 


The consideration for a more extended application to 
the various classes and conditions of railroad operation 
and to their modification and improvement has not been 


as great as indicated results and advantages, immediate 
and future, when analyzed, would seem to have warranted. 
This is essentialiy due to the difficulty in securing funds 


TABLE 1-SUMMARY 


APPROXIMATE SURVEY OF ELECTRIC LOCOMOTIVES - BUILT AN? BUILDING 1924 


D.C. HIGH VOLTAGE A.€. SINGLE PHASE 
Aggregate Wt | Aggregate | Lb. | Average Wt ‘Aggregate Wr.| Aggregate Lb. | Average Wr. 
No Thousands Horsepower | Per Per No. | Thousands | Horsepower | Per ela 
of Pounds (One-Hour) |H.PR | Locomotive | of Pounds (One-Hour) | HP | Locomotive 
51,060 
Canada 6 IGG 7.680 130 166 | ee TGZ 4,500 I76 Yesive ueiele) 
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Mexico 90905 =|. 327,060 Whee S09 
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Germany. 290 | 61,029 486,054 126 2/0 
Norway and Sweden EAS Si 153,860 166 188 
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Switzerland tag | GIS 9,569 98 | 1§2 
10 1,520 [PL OCOMAU Ee meee PENI 498 | 7740S 1,207,099 64 | 156 
140 53,650 C1 OF3 Oe 240 502|  /8410 VZIELO0 65 | 156 
840| 164863 |/,389.590 |119 ae ae 1424| 279,419 2,088,194 104 


growth of railway electrification in America has been 


Telatively slow. 


The reasons therefor may be taken as 
Ist. The relatively high capital expenditure required 
and the recent difficulties of railroad finance. 
2nd. The plentiful supply and the relatively low cost 
of coal. 
3rd... The lack of general understanding or definition 
of objectives for future railroad service. 


— Electrifications to date have generally, in most coun- 


tries, been made to meet some abnormal situation, local 
condition or local restriction, which required special con- 
sideration. In all these cases, the special object has not 
only been attained but the service has been markedly im- 
proved over that of the steam service replaced. Even 
with these limitations, electrifications*-throughout the 
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which has halted all major railroad improvements during 
recent years. For the immediate future, great and ex- 
actly calculable economies are too often the sole requisite 
and, owing to the difficulty of evaluation, little considera- 
tion is given to the less tangible immediate advantages 
and to those relating to development of position for fu- 
ture requirements and growth. ad 

Such requirement for immediate financial advantage 
does not generally govern when consideration is given to 
track revision or additions, enlargement or modification 
of terminals, additions to shops, equipment and many 
other desirable programs which come under the general 
heading “Additions and Betterments of Property,” but it 
appears that when electrification is considered, too often 
conditions of the moment or of the immediate future are 
those which control. Where in the accomplishment of 
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great progress or in the development of great strength or 
position in any industry has so limited a view prevailed ? 

The United States with its great distances, is what it is 
because of Rail Transportation and its position in the 
future will depend upon Rail Transportation. 

It is coming to be accepted more and more that the 
future role of the railroads will be that of wholesalers of 
transportation. This means the mass movement of traffic. 
With such mass movement will come ordered or sched- 
uled movement, thereby obtaining greater use of equip- 
ment and facilities, higher speeds, larger trains, and 
greater despatch through terminals. It is hard to see 
how the continued growth and prosperity of industry in 
America can otherwise be obtained. 

Electricity, due to its economy and future universality 
of generation, its ease of distribution and the flexibility 
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ited capacity as to tractive effort or speed, or both. It 
can, for this reason, haul more tons over a given distance 
in less time than a steam locomotive, but, in addition, it 
will also be available for a much greater period of time, 
for experience has shown the possibility of obtaining a 
serviceability factor approaching 90%. 

The foregoing has been conclusively demonstrated by 
experience with such locomotives as have been built since 
and including the first pioneer installation at the Balti- 
more and Ohio Tunnel, and this irrespective of applica- 
tion, of type, or the electrical or mechanical system used. 

There are at present in existence or under construction, 
over 2,200 electric locomotive units, aggregating some 
4,000,000 horsepower, for every class of service exclud- 
ing those which may not readily be classed as main line 
locomotives. Table I shows their distribution, nominal 


TABLE II 


RAILWAY ELECTRIFICATION SYSTEMS 


Seen eee eee eee ee 


PRIMARY 
SYSTEM 


Generation Transmission 


Low Vo.ttacE D. C.| Heat or 
Hydro..... mercial or low 


frequency.... 


HicH VoutacE D.C.| Heat or 


3 phase at com- 


Conversion 


3 phase at com-| At substations. Trans- 
formers and rotary con- 
verter or M. G. set or 
rectifier.... 


At -substations. Trans- 


SECONDARY 
LOCOMOTIVE 
Distribution and Contact 


Heavy feeder and single] Low voltage D. ©. motors 
overhead wire 


or 
Feeders and third rail.... 


Heavy feeder and single] High voltage D.C. motors 


Hydro.... mercial orlow| formers and M. G. set} overhead wire......... M. G. set for auxiliaries. 
frequency.... or rotary converter or 
rectiiery cree 
os — | 
THREE PHASE...... Heat or 3 phase at low| At substations. Trans-| Feeder and two separate| High voltage 3 phase in- 
Hydro.... frequency.... formeres a... see ee =: overhead wires...... ‘..| duction motors.’ 
Sint.e PHAseE...... Heat or 3 phase at com-| At receiving station. Fre-| Small or no feeder and| Low voltage 3 phase in- 
iE vdno qe mercial fre-| quency changer or phase} single overhead con-| duction motors with 
quency...... balancer; tacthwire sense phase converter and 
and transformer 
At substations. Trans- or 
fOrMmerse een ore Low voltage single phase 
motors and transformer 
or 
Single phase at} At substations. Trans- Low voltage D. C. motors 


low frequency 


former..... 


SC er 


with M. G. set or recti- 
fier and transformer. 


of its control and use, is the outstanding agency through 
which this result will be secured. Instead of employing 
distributed generation of power to transport and move 
trains by the many small steam units with their great 
limitations in capacity (hence, in their speed, tractive 
effort and acceleration) electrification permits the cen- 
tralization of power generation with absence of such limi- 
tation to capacity and no such limitations to tractive effort, 
speed and acceleration. Furthermore, there is the advan- 
tage that the power can be instantly available when and 
where most needed, over a great range of distance within 
economical transmission, and, when not needed, is shut off 
without continued standby losses. Electrification is com- 
ing to be realized more and more as the tool for such 
transportation service. Compared with the past, it may 
be predicted that more generally in the near future and 
always in the long future its consideration for Additions 
and Betterments of Property will obtain. 

The electric locomotive can be one of relatively unlim- 


horsepower, capacity, their weight and the electric system 
used. 

It will be noted that of the aggregate number and 
horsepower— 


6.2% in number and 6.7% in horsepower are low voltage d. c. 
31.0% ce “ee 6e 27.3% “e “é “é high “ee “ct 
40.6% “ is SoS 02 one ie “* single phase a. ¢ 
22.2% “é “cc c 29.8% “ec “é 6é three “cc sc 48 


Of the high voltage d. c. locomotives, 18.7% are in 
the United States and 48% are in France. 

Of the single phase locomotive, 21.6% are in the 
United States, the remainder being in continental 
Europe. 

Of the three phase locomotives, 98% are in Italy. 

The permissible length of this paper precludes the pos- 
sibility of description in detail of the development of the 
electric locomotive. The steam locomotive during its 
career, a century long, has in general broadly followed 
along its original lines of design, necessarily so by rea- 
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son of its very nature. The main and controlling ele- 
ment of a steam locomotive is its boiler and around it is 
designed the attachment and grouping of cylinders, 
frames, running gear and the other elements. The reason 
for this is that a steam locomotive generates its own 
power and in addition to being an engine for developing 
drawbar pull, it carries its own power plant. It is, there- 


TABLE IIIA 
TYPES OF DRIVE 


Individual Drives 


(a) Axle hung nose suspended 
motors single reduction, solid or 
flexible, single or twin gears. 


(b) . Direct gearless drive with 
the armature mounted upon and 
integral with the axle; the motor 
field integral with the locomotive 
frame. 
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(e) Geared flexible drive with 
motors frame-mounted, with or 
without quill gear connection 
through a flexible universal driven 
wheel, to permit relative vertical 
movement between motor and axle. 


(c) Direct gearless quill drive, 
the armature. mounted on a quill 
surrounding the axle, the connec- 
tion to wheels through spring ele- 
ments, permitting relative vertical 
movement; motor field mbunted on 
locomotive main or truck frame. 


(d) Geared quill drive, the motors and quill frame-mounted; the 
quill surrounding the axle carrying the gear, connection to the driven 
axle through springs or mechanically flexible elements, these permit- 
ting relative vertical movement between motor and axle. 


fore, circumscribed as to size and restricted as to wheel 
arrangement, placement of cylinders and general configu- 
The electric locomotive, on the other hand, does 
not generate its own power. It is only an engine for de- 
veloping drawbar pull which transforms or converts 
external power. Its tractive effort originates at its motor 
or motors and by the mechanical connecting devices is 
transmitted to the drivers. The other equipment is merely 
adjacent to the motors and may be carried by the locomo- 
tive frames or cab structure or by both. There may be 
any number of driving motors, large or small, all under 
common control. It is possible to design an electric loco- 
tive around any one of its elements and with major varia- 
tions almost without limit. This great latitude with which 
design can be accomplished secures many advantages but 
likewise imposes the difficulty of decision as to the best 
amongst the various types. 

It will be seen that steam locomotives, have a common 
resemblance to each other and permit of comparatively 
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TABLE IIIB 
TYPES OF DRIVE 
Collective Drives 


(f) Direct. side rod 
which the torque is transmitted 
from the motor shaft by direct rod 
connection to the driving wheels. 


drive by 


(h). Jack shaft side rod drive 7 


which the torque transmitted 
from the crank of one or two motor 
shafts through a main rod or rods 
to. a jack or auxiliary shaft or 
shafts, and from the latter to the 
wheels through s rods. The 
connection from jack shaft to side 
rods may be direct, or by yoke, 
with or without flexible element, 


(g) Direct drive with Scotch 
yoke by which the transmission of 


torque to wheels is effected directly 
from the motor or motors, are. 
ranged to permit independent verti- 
cal movement of the driving pin 
and bushing, 


(i-1) Geared jack shaft side rod 
drive by which the torque from the 
motor shaft, is transmitted to the 


jack shaft by solid or flexible gears 


and from the jack shaft to wheels 
by side rods direct or. by yoke. 


(i-2) Geared jack shaft side rod 


drive similar to (i-1) except that 


the jack shaft is outside the driving 
els. 
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simple classification, analysis and decision, whereas with 
electric locomotives there may be but slight resemblance 
which manifestly imposes difficulties in classification and 
broad discussion. It should be apparent also that any 
broad generalization as to electric locomotive develop- 
ment must necessarily be more or less arbitrary; but the 
writer believes, however, that an historical tabulation of 
types with certain data and explanation best fulfills the 
purpose of this paper. 


Methods of Electrification 


The use of electricity as a source of power pre-sup- 
poses a conducting system and a contact system parallel 
to the rails. There is now general agreement, in America 
at least, that this latter should be overhead and at high 
voltage. This may be alternattmg current or direct cur- 
rent. Each has its own advantages and each together 
with the particular service contemplated governs the gen- 
eral type and details of the motive power or nen 
used. 


Table II shows the*various methods of lechshcnien 5; 


classified as to kind of current supplied by the contact 
system, each system with its various and alternate pos- 
sible arrangements. This shows the provisions neces- 
sary for electric supply to the locomotives, and, for the 
locomotives, in turn, different and alternate selections of 
equipment. It is seen that the greatest range of selection 
obtains with the single phase system. Conclusion as to 
the most desirable system will, however, be determined 
not by conditions pertaining to locomotives alone, nor to 
power supply alone, but by the relative importance of 
each and, especially, will always be governed by the over- 
all objective—the most effective use of the railroad. 
Except for purely local conditions which prevail for 
some services, such as subway and elevated and for such 


conditions as may be permissible in England, the use of low 


voltage direct current is not now given practical considera- 
tion for extended electrification. The three phase system 
is contemplated by the requirement for two separately in- 
sulated contact wires over each track. It is also limited in 
voltage. For these reasons, notwithstanding its highly 
successful operation and its advantages in locomotive 
weight-efficiency, no adoption or extension of this sys- 
tem is taking place except in Italy where a large and com- 
prehensive expansion is under way. There remain then 
the other two systems for heavy traction, high voltage 
direct current at 1,500 to 3,000 volts, and single-phase 
alternating current at 11,000 to 22,000 volts or higher. 

The advantage of high voltage, wherever used, is to in- 
crease the range of distance for the economical use of 
electric power. Relatively speaking, the higher the volt- 
age on the contact wire the less number of generating sta- 
tions if power is fed direct, or sub-stations with the usual 
indirect feed. The effective use of transforming or con- 
verting apparatus at substations as determined by the 
size and frequency of train operations, establishes the rela- 
tive cost and economy of the voltage selected, and thereby 
the system. 

It should be noted that of the countries whies are 
definitely embarked on electrification programs, France, 


‘Holland and Japan have decided in favor of standardiz- 


ing on 1,500 volts direct current, Chile at 3,000 volts and 
South Africa at both 1,500 and 3,000 volts, while Switzer- 
land, Sweden, Norway, Germany and Austria have stand- 
ardized on single-phase at 16,000 volts. 

England is extending its present single-phase installa- 
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tion, its low voltage direct current installations and also 


capacity and the more important data of substantially all 
~ antends to use 1,500 volts direct current. 


locomotives built or building up to date. 


In the United States one of the existing installations 
of low voltage direct current is being extended, one at 


1,500 volts direct current is authorized, three existing 


single-phase installations are being extended, and an addi- 


tional one is under construction. 


electric locomotive permits. 


Reference to column locomotive, Table II, will show 
the major elements required on the locomotives for the 
various systems. As these differ, the design of locomo- 
tive differs as to number and size of motors, their mount- 
ing and connection to each other and to the driving 
mechanism for propulsion. The type, amount, size and 


weight of the electrically connected equipment may vary 


widely. This, in turn, influences both the locomotive 


structure and wheel arrangements. 


General 


An electric locomotive, like a steam locomotive, has 
two main functions—that of an engine for developing 
drawbar pull and that of a vehicle. Its purpose is to 
develop tractive effort from standstill to and at cer- 
tain speeds. In order to do so, it must be able to run 
safely over the track, tangent or curved, at those speeds, 
without undue stresses in its own structure or that of the 


‘permanent way, and without undue wear of rail or tires. 


The primary objective of the design is, of course, to se- 
cure both a good engine for developing drawbar pull and 
a good vehicle. This is relatively simple when operation 
is limited to low speeds and with little critical curvature. 
When, however, high speeds or high speeds with critical 
curvature, in addition to the two-way operation, must be 


provided for, it becomes less simple, even with the great 


latittide in design and the possible combinations which the 
The result is usually a com- 
promise between what might be called the best engine 
of traction and the best vehicle. 

A large motor may drive more than one axle, in which 
case there is required a side rod drive direct or through 
gearing, or a number of small motors may each drive a 


single axle through a direct connection or through gear- 
ing. Guiding or idle axles may or may not be used de- 


pending upon the speed, curvature and track stress or 
axle loading permissible. 

The motive power units under common control which 
is, by the way, a proper definition of an electric locomo- 


tive, may have a single wheel base, or an assembly or 


short or long wheel bases, coupled together by cab or by 
hinges or by drawbars. Each individual unit may have 
or may not have auxiliary trucks for guiding or for bear- 
ing weight. Each unit may be an independent vehicle or 
it may be a vehicle whose guiding or stability is effected 
by the preceding or following unit through hinges. The 
cab structure may be integral with the locomotive frame 
or it may be independently borne, and attached to two or 


~ more wheel bases. 


It should be borne in mind that the mechanical parts 
form the link between the electrical apparatus and the 
track and the adequacy of their detail design and the 
proper characteristics of the whole are essential to the 
success of an electric locomotive. 

How these various possible forms have been made use 
of to meet the various requirements and the various prac- 
tices which have been evolved, is shown by Table IV, A 
& B which gives the date of. construction, detail of type, 


Conclusions drawn from these data must be made with 
a fuli consideration of all the critical factors involved. 
The table may contain certain errors and omissions but 
is deemed, nevertheless, sufficiently accurate to indicate 
broadly the development of the electric locomotive. It 
should be noted that the tabulation includes certain ex- 
perimental locomotives built solely for development pur- 
poses in Germany and Switzerland prior to their adop- 
tion of extensive electrification programs. 

The table might be taken without explanation as com- 
plete as to types of motors arid the different drives, ex- 
cepting for the causes which influence and the reasons 
which govern their selection. Therefore, specific refer- 
ences to the various uses and practices follow. 

Within certain limits the electric system adopted and 
the service for which the locomotive is intended are the 
chief factors which will govern the fundamental design 
of electric locomotives. The electric system chosen to- 
gether with the service requirements will determine the 
type of motor, its characteristics and its size and speeds. 
The type of motor and restriction to driver weights will 
determine the drive within limits of narrow choice; and 
the drive will, in turn, together with the absence or pres- 
ence of critical curvature essentially determine the configu- 
ration of the ricid running gear. The necessity for auxili- 
ary trucks will be determined mainly by the service re- 
quirements, chiefly that of speed, and presence or absence 
of critical curvature; but, in certain cases, will be deter- 
mined or influenced by the limit of axle loading or by 
placement of driving motors or placement and amount oi 
auxiliary apparatus. 

Types and Characteristics of Motors 

The high voltage d.c. system requires the use of one 
type of motor, the d.c. series motor. The single phase 
system permits the use of the a.c. series motor, the a.c. in- 
duction motor and the d.c. series motor. 

The direct current motor is the outgrowth of the street 
railway motor. The speed curve falls rapidly as the trac- 
tive effort increases, so that a maximum tractive effort 
is available at low speeds, whereas at high speeds the trac- 
tive effort falls. With the usual series motor the only 
practical way of controlling speed (except for the re- 
stricted range of field control) is by varying the voltage 
across the motor armatures. This is accomplished by 
use of external resistance and by changing motor com- 
binations. 

The limitations of design are influenced not only by 
speed and load requirements but by the need for stability 
against flash-over. This last is also affected by the con- 
ditions of current supply and is a material factor in deter- 
mining the size and weight of motor selected. 

The alternating current series motor characteristic is 
somewhat steeper than that of the direct current series 
motor. Inasmuch as the use of alternating current in a 
motor is always accompanied by induced currents due to 
transformer action, this, in a series commutator motor, 
affects the conditions under the brushes which determine 
their action, thus restricting within definite limits the 
torque output per motor pole (particularly at or near 
standstill), and this, where needed for slow or frequent 
heavy starting, will result in a heavier motor weight and 
cost than for direct current motors at the lower voltages 
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for the same service, especially with the smaller capacities 
of individual motors. The voltage of the a.c. motors is 
low, their stability high, and they may be run on un- 
grounded circuits so that under proper conditions their 
operation is comparable to direct current motors. The 
condition of current supply is a factor of less importance 
owing to the transformer which is interposed between 
contact wire and motors. Control of speed is easily ac- 
complished and is relatively simple and efficiently secured 
by the use of taps from the transformer without changing 
motor grouping or the use of external resistance. 

The three phase induction motor, used also with phase 
converter, is practically a constant speed motor and has 
characteristics very different from the two described 
above. Additional speeds are obtainable through varying 
(by connection) the number of poles or by cascade con- 
nections between motors, but in general for freight serv- 
ice for which this type has many advantages, it is seldom 
necessary to have more than two speeds. Acceleration is 
accomplished by varying the external resistance inserted 
in the motor secondaries. Very high starting torques are 
obtainable with this type of motor, as well as capacity to 
carry heavy loads. As constant speed is maintained irre- 
spective of the load, the horsepower input will vary al- 
most directly with the tractive effort. As no commutators 
are used this is the simplest form of electric motor and 
the questions of commutation and stability do not have 
to be considered. 

All three types lend themselves to regeneration. The 
induction motor is inherently the best by far as it auto- 
matically, without additional apparatus for switching, sep- 
arate excitation or regulation of any kind, becomes a 
generator, whenever the locomotive while descending a 
grade exceeds the synchronous speed. No question of sta- 
bility, Hashing or expert manipulation enters into the mat- 
ter at all. 

Both the direct current series motor and the alternating 
current series motor have been successfully used for re- 
generation although considerable additional apparatus or 
the use of certain of the main motors in order to obtain 
separate excitation when regenerating, is necessary. - 

The d. c. series motor, if furnished a local supply of 
direct current from a motor generator set on a single 
phase locomotive secures the utmost in favorable condi- 
tions for the operation of a direct current series motor. 
The motor may be designed to secure the maximum ob- 
tainable economy of weight and space and also the most 
appropriate voltage across commutator and winding can 
be used.’ Furthermore, the motors may be operated on 
an ungrounded circuit. This simplifies the insulation and 
creepage problem and insures better commutation and sta- 
bility although the need for this is materially less, due to 
both the motor generator and the transformer being inter- 
posed between the motors and the contact system. Due to 
the wide range of speed control, higher horsepower can 
be maintained at higher speeds, and due to the control of 
generator voltage a most simple control system for both 
motoring and regeneration is secured. By the use of a 
synchronous motor on the motor generator set most fav- 
orable conditions of power factor can be realized. Rheo- 
static losses on this type of locomotive are practically elim- 
inated. Furthermore, the resulting economy in size and 
weight of both motors and control considerably offsets 
the additional weight of motor generator set required. 

Figure I shows the typical characteristics of the direct 
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current series, the alternating current series and the alter- 
nating current induction motors, and the direct-current 
series motor used with locomotive motor generator set, 
as well as that for the steam locomotive. - 

In general, then, it can be said that the direct current 
series motor for a given weight has certain outstanding 
advantages for certain applications owing to its torque 
speed characteristics. As to speed control and as a gen- 
erator it has certain disadvantages, all of which by addi- 
tional apparatus and design can and have been successfully 
met. If used with a motor generator set on the locomo- 
tive its limitations are very greatly reduced. It lends itself 
particularly to subdivided power on account of its size- 
and-weight-efficiency and ease of grouping which is re- 
quired to overcome its speed control limitations. 
individual drive therefore will be found best adapted for 
this type of motor. This can be the gearless direct drive, 
geared, axle hung (the street railway type), frame 
mounted with quill, (geared or gearless) or with univer- 
sal rod and pin drive. 


With the greater space requirements needed by a single 
phase series motor its use as direct gearless and for axle 


hung mounting is restricted to the relatively smaller sizes, 
while for frame mounting with geared quill or universal 
drive space limitations do not usually govern. The neces- 
sity for laminated structure, distributed windings and 
more brushes, together with the relatively lighter frame 
sections, adapts this type of motor in the largest sizes to 
frame mounting with collective drive (with or without 
gears) by which one motor drives more than one driving 
axle. 

The induction motor is adapted particularly for heavy 
service where constant speed is desirable, for reasons of 
simplicity of control, and for the attainment of the highest 


weight efficiency with large motors. These make the col-_ 


lective drive the desirable one for this type of motor. 
Types and Classification of Drive 


Drives can be definitely classified as individual and col- 
lective. The individual drive lends itself particularly to 
both the direct and the alternating current series motors, 
excepting the latter when very heavy tractive efforts are 
involved, or when high motor weight efficiency or light 
axle loadings are the requisites. 
themselves particularly well to such conditions and also 
to the best conditions for the use of the induction motor. 


The continental engineers have apparently favored the 


collective drive for the alternating current series motor 


even in cases where the individual drive might have been — 


used. 

For the further description, advantages and limitations 
presented by the various drives, reference is made to 
wablecthis : . 

(a) ‘The single reduction geared, nose and axle sus- 
pended motor with single or twin gears has been the logi- 
cal development from the early street car motor. 
vantages are due to its extensive use, its simplicity and 
relative cost. 
locomotives and when the individual motor rating or rela- 
tive tractive effort is not too great. Its disadvantages are 
the restriction to armature length and diameter, the rela- 
tively high-non-spring-borne-weight on the axle (the ef- 


fect of which is neutralized somewhat by the spring nose 


suspension and the use of spring gears), and to its rela- 
tive exposure and inaccessibility. Its limitations are 


The 


Collective drives lend 


Its ad- — 


It is most effective for slow speed freight 
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greater where twin gears are used due to the greater re- 
‘striction in length between wheel hubs. 

(b) The advantage of the direct drive with arma- 


difficulties from exposure. 


increased complication. 
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ture mounted upon the axle is the directness by 
which transfer of torque to the wheels is accom- 
plished with the entire elimination of drive mechanism 
and all losses connected therewith. The elimination 
of driving losses is to a material extent offset 
by the high copper losses of the field due to the large 
‘number of turns required by the large air gap and to the 
high copper losses of armature due to the considerable 
percentage of relatively inactive windings. The slow mo- 
tor speed results in a low weight efficiency of motor and 
the proximity of motor to the roadbed imposes certain 
The use of this type is neces- 
sarily confined to relatively high speed passenger service 
‘owing to the limited torque capacity. 

(c) The direct quill drive has the advantage that it 
permits the use of a motor whose armature as well as its 
field frame is completely spring supported. It further 
permits relative economy in design and use of windings 
‘and secures a normal design of low speed motor. It has, 
however, the common disadvantage of low speed and rela- 
tively low weight efficiency of the motor and is further 
subject to certain inaccessability of the spring drive ele- 
ments and to proximity to the roadbed. This type is 


likewise limited to high speed service on account Oi cits. 


limited torque capacity. 

(d) The quill geared drive secures completely spring 
borne frame mounting of the motors, the elevation of the 
motors from the roadbed, and their better placement as 
to overall weight distribution of the locomotive (notably 
‘that of height of center of gravity). The motors are less 
exposed and opportunity is afforded for twin motor 
mounting which secures certain advantages, notably those 
of simplified gearing, less space restrictions, reduction in 
voltage across commutators and better opportunity for 
‘motor groupings when required for speed control. 

The disadvantages are mainly those due to the mainte- 
nance and replacement of the springs or of the elements 
of the drive which are subject to relative motion. These 
objections have more or less importance depending on 
the torque transmitted and on the relative vertical dis- 
placement of axles to locomotive frame which is governed 
both by number of axles and conditions of track surface. 
There may be some further objection due to the spring 
connections acting in parallel with the equalization system. 

The quill geared drive is in successful use with both 
dc. and a.c. series motors, both for high and low speed 
for all classes of passenger service, and for medium heavy 
freight and switching locomotives in this country and for 
all services with a.c. series motors. 

(e) With frame mounting and individual universal 
rod and pin connection from gears to drivers the same 
advantages of placement obtain as with the geared quill 
drive with: the substitution of mechanism for the springs 


“which overcomes objection to spring drive maintenance 


and possible weight transfer at the expense of somewhat 
This type of drive has distinct 
promise for services where individual drives are per- 
missable. 

(f) The direct side rod drive. This was the result of 
the natural attempt to get away from the limitations of 
the street railway type motor and to follow the design of 
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the steam locomotive in order to retain certain of its fav- 
orable characteristics such as high center of gravity, 
favorable wheel spacing, etc. It has been used experi- 
mentally on several locomotives usually with direct con- 
nected oblique main rods. Under certain dynamic condi- 
tions, excessive stresses in rods or pins are developed. 
This design has not been duplicated to any great extent 
for succeeding locomotives, and, where used, two oblique 
rods and two motors are usually employed. 

(g) The direct side drive with scotch yoke was first 
generally used by von Kando on the three phase locomo- 
tives designed by him for the Italian Railways. The 
scotch yoke has the advantage of permitting vertical 


movement between motors and drivers and also admits of 


motor mounting somewhat above the center line of drivers. 
This drive is we!l adapted for the direct connection to 
large slow speed motors and is in extensive use on a large 
number of Italian locomotives. The same principle of 
sliding rod bushing has been used in various adaptions 
of side rod drive for single phase locomotives. 


(h) Jack shaft rod drive. This drive was the logical 
development of the direct side rod drive. By its use cer- 
tain stresses due to the static and dynamic characteristics 
of the general type of drive were better taken care of. It 
is limited to the higher speed locomotives on account of 
the low weight efficiency of the motors at the lower 
speels. It has found a limited number of applications 


both with d. c. and a. c. motors. A notable example of 
its successful use is the 33 d. c. locomotives of the Penn- 
sylvania Railroad at their New York Terminal. It is at 


present, to a very limited extent, being duplicated for 
certain services by certain continental railways, a flexible 
element, however, being interposed at the armature. 

(i) Geared jack shaft drive. This is a modification 
of the direct jack shaft drive through the employment of 
gears which admits the use of higher speeds and lighter 
motors and main rod with minimum angularity relative 
to the side rods. The use of flexible gears secures the 
advantageous cushioning of drive. The incorporation of 
these various features has practically eliminated the ma- 
jor troubles incident to the side rod drive under certain 
conditions. It is now in successful operation in all 
classes of service. Instead of the simple main rod, in cer- 
tain applications the scotch yoke or its principle has been 
used. 

The common disadvantage of all drive connections be- 
tween the rotating: masses of the motors and those of the 
wheels is due to changes in angular velocity between the 
two, each having its own inertia. Rod drives are in par- 
ticular more susceptible to this, owing to the inclusion of 
more-driven wheels, larger motors, and more elements, 
with clearance, together with transfer of load from one 
side to the other due to the use of crank motion. The 
difference in these respects from those obtaining with 
steam locomotives lies in the broad fundamental kinematic 
difference between the two—the electric drive is a me- 
chanically closed system while the steam drive, on the 
other hand, is an open system. Experience has shown 
this to be a vital difference and one which must be pro- 
vided for in order to satisfactorily take care of all condi- 
tions and speeds. These provisions are effected either by 
designing the drive and mechanical parts involved strong 
enough to withstand the high stresses imposed under cer- 
tain conditions (either with or without flexible elements) ; 
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or, on the other hand, a lighter design (preferably with 
flexible elements) with provision for close clearances and 
their rigid maintenance. 


Locomotive Assembly 


In wheel and axle arrangement, access to and mount- 
ing of motors, access to and mounting of control, and 
current collecting and auxiliary equipment, the locomotive 
assemblies may differ widely. 

Motors and Drive :—The various forms of motor and 
drive have been discussed in more or less detail by reason 
of their being essentially major elements. 

Running Gear:—It will be noted from Table IV that 
running gears bear different relationships to each other 
and to the cab or frame structures, The simplest form 
is the independent-cab and four wheel swivel truck with 
tractive effort transmitted through cab underframing and 
center pins, for locomotives of lesser tractive efforts. 

For the larger locomotives the running gear may com- 
prise a single wheel base alone or several connected by 
hinges, or by coupling either with or without buffers. 
For the slower speed locomotives auxiliary trucks are 
often not needed, but where operation is required over a 
considerable amount of critical curvature, guiding is im- 
proved by the use of hinge connection. For the heavier 
and higher speed locomotives auxiliary trucks are em- 
ployed; these are of varied types, both two-wheel and 
four-wheel. They serve various functions such as carry- 
ing weight, easing track stresses, providing stability on 
tangents at high speeds, and guiding on curves. The 
last two may be supplemented by hinge or special connec- 
tions which utilize the friction forces of the drivers or the 
lateral component due to tractive effort to secure guiding. 

The general practice in America follows the steam prac- 
tice of supplying restraint to trucks by the use of heart 
links or rockers, without provision for special driver axle 
play. The usual continental practice, on the other hand, 
is to employ spring or inclined plane, or combined motion 
with adjacent driver. Long rigid wheel bases are com- 
monly employed even with high curvature by the provi- 
sion of lateral play of driving axles and driving rods. 

The two-way operation of electric locomotives having 
restraint elements in auxiliary trucks imposes greater 
difficulties in securing favorable guiding on heavy curva- 
ture than is the case with steam locomotives with one- 
way operation. This may be overcome or eliminated by 
adequate attention to design. Owing to the great varia- 
tions in the design of auxiliary trucks and difficulty of 
classification these have not been indicated in Table IV. 

Wheel Arrangement :—The wheel arrangements or con- 
figurations of running gear in Table IV can be readily 
recognized from the diagrams. The continental classifi- 
cation was used as it simplified compilation of data and 
as the diagrams fully describe. The adaptability ‘of the 
various drives to various wheels spacings and arrange- 
ments will be readily apparent from the table. 

Axle Loading :—Practice as to permissible axle loading 
in America differs widely and has not been definitely es- 
tablished. Steam locomotive axle loadings have pro- 
gressively and universally increased, likewise those of 
the electric locomotives until on some of the notable re- 
cent locomotives the loading reaches approximately 80,000 
pounds per driving axle. However, owing to the com- 
plete counterbalance for all speeds, obtainable on electric 
locomotives (due to the absence of reciprocating parts) 
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this loading is considered to be less severe on structufl 
and permanent way than a steam locomotive, even with 
its lesser static loading, because the latter has a periodic 
increment due to dynamic augment occasioned by imper- 
fect balance of reciprocating parts. For conditions of 
high speed or heavy axle loading, due provision can be. 
and usually is made to minimize the non-spring-borne| 
weight, and also to secure the most favorable wheel 
spacing for minimizing track stresses. 

Auxiliary Apparatus and Cab:—For control of the 
motors and various other purposes, switches and other 
apparatus and equipment are required. There are two 
general types of mounting; one, with a self-contained cab, 
mounted on two or more trucks or running gears, and 
carrying and housing the auxiliary apparatus; the other, 
with the cab structure borne by and integral with each 
running gear. The first type having relative movement 
requires a much heavier cab structure with special sup- 
ports, and also flexible connections for the electrical cir- 
cuits, air sand and oil lines, and forced ventilated system. 
In the case of the integral cab these flexible connections. 
are not required. Owing to the absence of relative move- 
ment between motors and control apparatus it becomes. 
possible to mount control and ventilating equipment di- 
rectly upon the motors and all other equipment may be 
mounted directly upon the locomotive frame. The cab 
structure thus becomes merely a housing for the protec-| 
tion of the operators and apparatus. As will be noted 
from Table IV combinations of both are sometimes used. 

Miscellaneous :—The various other elements of an elec- 
tric locomotive which have a material influence upon the 
design of running gear and cab structure, such as equali- 
zation, spring systems, current collecting devices and) 
braking arrangement and equipment, could not well be| 
included within the scope of this paper. | 


Conclusion 


While the steam locomotive is a self-contained entity in | 
most of its details of design and of its operation, it is seem 
that the electric locomotive, on the other hand, is depend- 
ent on and controlled, both as to design and possible 


limits of operation, by the other necessary component - 
elements of a Railroad Electrification. * Conclusions on | 
electric locomotives are consequently a compromise to 


realize the overall objective, therefore discrimination is 
necessary when comparisons of electrifications are based 
solely on locomotive design, costs or performance. Re- 
view of the tables herein will show the history and trend 
of locomotive development as to systems, types and coun- 
tries. While both the applications and the services differ, 


so do the objectives—whether they be, for instance, fuel | 


savings or future service conditions. 


Transportation, so largely the yardstick of civilization, | 


must and will’ be improved everywhere. Where the ad- 
vance is the greater, there will be the greater achievements. 
result. The design and perfection of the electric locomo- 
tive, it will be noted, are being given intensive considera- 
tion universally, although here in America railroad de- 


velopment of recent years has been relatively slow. The 


present notable activity of our heaviest catriers—The 
Pennsylvania, the Norfolk & Western and the Virginian 
Railway—and of Henry Ford for the Detroit and Iron- 
fon on electric locomotive design and application, assures: 
a continuation of development for the future requirements. 


! 


of our American railroads. 
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Transformer and Screen for Testing Locomotive 


Headlights 


By James C. Moore 


Cuicaco, Rock Istanp & Paciric RAILWAY CoMPANY, 
Epon, Mo. 


When it is necessary to test out the wiring on a locomo- 
tive which is cold or has insufficient steam for the turbine, 
the method used in the Rock Island roundhouse at Eldon, 
Mo., is to disconnect the wires from the turbine and in 
place of the turbine connect a small transformer of about 
500 watts capacity, which receives power from the A. C. 
lighting circuit. 

The transformer core was built from laminations taken 
from a discarded service transformer. It has four sides, 
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- The Screen Which Is Hung on the Wall of the Roundhouse About 


Twelve Feet from the Locomotive Headlight 


each rectangular in section. [Each side is 1 in. by 2 in. in 
eross section and the outside dimensions of the assembled 
core are 6 in. by 10 in. 

In making the transformer, three sides were first as- 
sembled and then the opposite sides wound; 320 turns of 
No. 18 double cotton covered wire were used on the pri- 
mary and the secondary was wound with 95 turns of No. 
10 wire. After the two windings were put on, the fourth 
Side of the core was built up in place and the whole encased 
in a wooden framework. 

The transformer is connected, when in use, to the 1 ie 
volt alternating current shop supply circuit by means of an 
extension light cord and plug. The wooden framework 
around the transformer prevents the possibility of a short 
circuit on the locomotive jacket. The primary winding is 
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provided with a small gap across which a piece of 6-amps. 
fuse wire is fastened. . The secondary is provided with an 
Edison type fuse block fitted with 15-amp. fuse plugs. 

One of the most common uses this transformer is put to 
is to light the headlight while it is being focused. A large 
screen, made oi canvas, on which is painted a single per- 
pendicular line and several horizontal ones, is placed in 
front of the locornotive and the headlight lamp is lighted 
from the secondary of the transformer. The screen ‘is 
placed on the roundhouse wall just in front of the locomo- 
tive. The headlight lamp socket is turned and raised or 
lowered until a perfect circle of light shows on the screen. 
This is then adjusted for height by adjutsing the position 
of the headlight case. 


Quick Method for Erecting Transmission Towers 


A unique method of setting transmission line towers 
has been adopted by the Illinois Power & Light Corpora- 
tion. 

The line which will extend’ from the power dam at 
Keokuk, Iowa, to Galesburg, Ill., will contain 600 towers, 
each of which is 65 feet high. The line will be 75 miles 


Jong and the construction cost is estimated at $1,250,000. 


The method of erecting the towers consists of a new 
scheme for securing the feet. A hole 8 feet deep and 5% 
in. in diameter will be drilled where each leg of a tower 
is to stand. Dynamite will then be lowered into the hole 
and touched ofi, blowing a cavity at the bottom 2 feet 
in diameter. Concrete will be poured into the cavity and 
the legs of the tower set into it. After the concrete hard- 
ens, the tower legs will be anchored in solid balls of stone 
imbedded in the walls of earth compressed by the exploded 


dynamite. 


Making Friends 


“Tf a man does not make new acquaintances as he ad- 
vances through life, he will soon find himself alone. A 
man should keep his friendships in constant repair.”’ This 
was the belief of Dr. Samuel Johnson, and is just as true 
today as when he said it. aR 

What can be of more satisfaction to a human being 
than the knowledge that he enjoys the real friendship of 
worth-while people. This does not mean that your friends 
are to be numbered only among those who possess wealth 
or even influence, but rather let them be the sort that can 
extend the hand of sympathy when needed. 

In the first place, does it not seem desirable that we 
should provide companionship for old age so we will not 
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feel alone and deserted? Again, why not enjoy these 
friendships while passing along the path of life? 

Now, here is a practical suggestion with regard to 
making a start. For instance, when you are introduced 
to a person who could be of assistance to you, do not con- 
tent yourself by letting him get no more of an impression 
of your personality than the usual “glad to meet you,” 
but make an effort to carry on an intelligent conversation 
sufficient to give that person a definite impression of your 
name and your personality. 


Nobody Home 

“Where’s the president of this ratlfoad?” 
inan who called at the general offices. 

“He’s down in Washington, attendin’ in the session 
‘of some kind uv an investigatin’ committee,” replied the 
office boy. 

“Where is the general manager?” 

“He’s appearin’ before th’ interstate commerce com- 
mission.” 

“Well, where’s the general superintendent ?” 

“He’s at th’ meetin’ of th’ Legislature, fighting some 
bum new law.” 

“Where is the head of the legal department ?” 

FL@S iis COUTtELVifie asuit. 

“Then where is the general passenger agent?” 

“He's explaining to the commercial travelers. why we 
Caint reduce thestares: 

“Where is the general freight agent?” 

‘“He’s gone out in th’ country t’ attend a meeting of 
th’ grange an’ tell th’ farmers why we ain’t got no freight 
Catsne 

“Who's running the blamed railroad, anyway ?” 

“Th’ newspapers and th’ Legislatures.”—Pittsburg 
Press. 
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Answers to Questions 

1, What ts the first thing to be done when a generator 
refuses to motor?—H. H. 

2. What is the best method of procedure in order to 
bring a cell that has dropped in voltage, up to correspond 
with the others of a set?—H. W, 

3. Do temperature changes affect battery capacity and 
how?—M. G. 


When the Generator Will Not Motor 

If the generator of a car lighting equipment will not 
motor it indicates there is trouble either with the generator 
armature circuit or the field circuit or both. It can be 
quickly determined whether the trouble is with the 
armature or the field by opening a connection in the field 
circuit with the automatic switch closed. If a heavy 
spark is observed the field circuit is 0.k. but if there is no 
spark the generator field circuit is open. If the trouble 
is in the armature circuit there will be no spark on opening 
the automatic switch, provided the connection of the field 
circuit just mentioned is left open. 

The connection on the board should be followed out 
carefully to see that the fuses are o.k. and that there are 
no loose connections. Take a look also at the generator 
field rheostat if the trouble is in the field circuit. Look 
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over the generator leads carefully to see that none of them 


are broken and open the generator and inspect the brushes 


tc make sure that they make good contact on the com- 
mutator. If the trouble is in the generator fields, test 
them out with a voltmeter ; the coil across which the volt- 


age indication is abnormally high will indicate an open. 


circuit. 
Charging One Cell in a Battery 


It is sometimes necessary to charge one cell of a battery | 
separately from the others, but it is not always conven- 
ient to charge this from the charging plant. Even if this 
is done, however, there is a great waste of energy in the | 


resistances placed in series with the cell. 
A simple way of doing this is to disconnect the terminals 


of that particular cell from the rest of the battery and 
attach leads long enough to reach any of the other cells | 
in the battery. By connecting these leads to the outside. 


terminals of the twin cell tank, positive to positive and 
negative to negative, current will be supplied by. these 
two cells in series to charge the low cell. This would 


furnish about 4 volts at the terminals of the lower cell. 


which would be entirely too high so a resistance of suffi- 
cient current capacity such as a piece of iron wire should 
be inserted to keep the current down to normal. 


In charging the low battery, the other two cells are of , 
course, discharged, so the connections should be changed. 
during the charge, shifting from tray to tray so that no. 
particular pair of cells will be overworked in bringing up — 


the low cell. Before attempting to charge a low cell in 


this way it is advisable to seek out and remove the cause 
for its being low. The condition may have been brought | 


‘about by short circuits or impurities in the electrolyte. 


Change in Capacity with Temperature 


When a battery is rated at 300 ampere-hours it means 
that it will give 300 ampere-hours when discharged 


at the 8 hour rate. The end of discharge is determined 


by the voltage falling off to 1.8 volts. There is, of course, | 


a considerable number of ampere-hours capacity still 
remaining in the battery, but it is not considered advisable 
to discharge it below this voltage. Voltage is then the 
limiting factor in determining battery capacity. 


In cold weather, if the discharge rate be high there will | 


be a rapid falling off in voltage, due to the sluggishness 
of the cold battery, so that the voltage of 1.8 volts per 
cell will be reached sooner than it ordinarily would at 
normal temperature. The full battery capacity may be in 
the battery, however, but on account of the falling off in 


voltage this capacity may not be available at the normal — 


current rate. 

If the battery is discharged at low current rates, how- 
ever, the discharge voltage will not be appreciably affected 
by the low temperature and the battery will give its full 
capacity. This may or may not be the total rated capacity 
of the battery, depending upon its condition. 


Questions for July 

I have an induction motor of the following construe- 
tion; Stator, 3 circuit, delta; Slots 180; pitch 1 to 12; 
conductors 6 per slot; Rotor 1 circuit Y ; Slots 142; Slip 
5 per cent; conductors 2 per slot; R. P. M. full load 585. 
I would like to secure the following information,—W hat 
is the secondary voltage when the rotor is locked? When 
rotor 1s not locked and starting up on light load? When 
starting up with heavy load? How would a person go 
about a test to obtain this data?—C. T. G. 


Portable Recording Instruments 


Among the recent developments by the Westinghouse 
Electric & Manufacturing Company is a new portable 
recording instrument known as Type R. It is made for 
applications where records as accurate and reliable as 
those obtained with large switchboard instruments are 


Type R Three Phase Portable Recording Wattmeter 


necessary. Such applications include analysis of motor 
operation, typical consumption curves of large industrial 
consumers, and records of power distribution. 

The Type R instrument is an adaptation of the switch- 
board recording instrument, with the element as a whole 
mounted in a portable carrying case. An electric self- 
winding clock is used for speeds up to 24 inches per hour. 
For slower speeds, up to four inches per hour, a hand- 
wound clock can be used. 

Alternating current ammeters, alternating and direct 
current voltmeters, and single and polyphase wattmeters 
are made in these portable recording instruments. 


Pressure Controlled Speed Regulating Panel 


The General Electric Company is now marketing a 
new and improved type of pressure controlled speed reg- 
ulating panel for automatically governing boiler steam 
pressure by the control of the speed of the motor-driven 


forced draft blower. This new device is known as the 
CR-7731-A1, and is similar to the type which it super- 
sedes, with the exception of a notching attachment, fur- 
nishing a definite graduated movement of the motor con- 
troller 

The previou 
feature requirii 
sure to move 
addition to this 
controlling the 
turn, moves tl 


pe panel incorporated a compensating 
continued increase or decrease in pres- 
oatroller through its entire range. In 
eature, the new type has a pilot valve 
movement of the main plunger which, in 
‘lot valve back to a neutral or cut-off 


Rear View of Panel 


position, at each of a series of definite or stepped posi- 
tions. At the same time, a counteracting force is applied 
to the scale beam which requires a new pressure valve to 
be set up before the pilot valve will again operate. This 
gives a step-by-step action to the motor controlling switch 
which has a number of points corresponding to the num- 
ber of notches provided on the pressure regulator. 
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Inspection Tube for Oil Circuit Breakers 


For the purpose of readily determining the condition 
existing inside the tanks of large oil circuit breakers with- 
out the necessity of emptying the oil, the Westinghouse 
Electric and Manufacturing Com- 
pany has perfected a sight tube, 
built on ‘the principle of the peri- 
scope and so designed that the con- 
tacts of the breaker can be easily 
inspected by the operator from a 
position outside the tank. ‘The use 
of this sight tube saves a great 
deal of time formerly wasted in 
emptying the oil out of the breaker 
tank, which with a 2800 gallon tank 
often required almost half a day. 
Breaker contacts can be inspected 
with the new device in 15 minutes, 
a valuable saving when the breaker 
is on an important line. 

The new tube, which is built in 
the same manner as an ordinary 
“stove pipe’ periscope, is extreme- 
ly simple in construction and oper- 
ation. At the end of the tube, in 
a bulb shaped compartment, a 100 
watt, 110 volt lamp is placed so 
that its rays illuminate the area in 
front of the lower sighting hole of 
the tube. A circular mirror, direct- 
ly above this lamp and opposite a 
glass covered opening in the tube, 
is placed at an angle of 45 degrees 
to the perpendicular axis of the 
tube so that it reflects an image of 
whatever is illuminated by the 
lamp. 

When a breaker is to be inspect- 
ed, the operator removes the man- 


Periscope Used to Ex- 


hole in the cover and lowers the sue ah e 
5 5 arge i ircui 
sight tube into the tank, first mak- Breakers 


ing a connection for the electric 
light. By careful manipulation of the tube, the operator 
can then inspect the contacts and other working parts of 
the breaker and determine whether or not draining the 
tank is necessary..- 

The tube is built in three lengths, 5 feet 3 inches, 6 
feet 2 inches, and 6 feet 7 inches, depending on the size 
of the breaker tank. 


Portable Mechanical Painting Equipment 


_ As the result of several years of development work, the 
W.N. Matthews Corporation, St. Louis, Mo., has recently 
placed on the market a portable apparatus for mechanical 
painting. Care has been taken in the design of this 
equipment to see that there is a continuous supply of air 
at a uniform pressure, free from moisture and oil. These 
units have been designed to handle a wide variety of 
materials, such as lead and oil or ready mixed paints, mill 
whites, stains, varnishes, lacquers, enamels and shellac. 

In order to meet different working conditions, this com- 
pany manufactures various types of equipment. Each 
type consists essentially of an air compressor that is opera- 
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ted by an internal combustion engine, or an electric motor, | 
There is also an air storage reservoir and the necessary | 
paint pots, hose and guns. The assembled unit, consisting 
of the compressor, driving unit and reservoir, may be | 
mounted upon a portable hand truck, or on a standard 
truck chassis of the Ford or Chevrolet design. 

The illustration, Fig. 1, shows the portable engine- 


Fig. 1—This Equipment Is Driven by an Internal Combustion En- 
gine and Has Sufficient Capacity for Two Guns 


driven equipment with a water-cooled compressor of the 
vertical type, fitted with feather valves. The compressor 
has a capacity of approximately 15 cu. ft. of free air per 
minute. Special attention has been given to the system of 


lubrication so as to reduce to a minimum the oil content of 


the air. In addition to having a safety valve on the air 
reservoir, there is also an automatic unloader on the com- 
pressor to remove the load when the demand for air is 


Fig. 2—The Electric Motor Driven Unit Also 
Easily Handled 


Is Compact and 


less than the amount delivered. The equipment and truck, 
as shown in the illustration, weighs 1,075 Ib. 

The horizontal engine is of the single cylinder, four- 
cycle type, equipped with a water reservoir for cooling, 
and develops three horsepower. It can operate on either 
gasoline or kerosene. A belt drive is used between the 
engine and the compressor to secure proper weight distri- 
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bution and also to eliminate vibration when it is operated. 
The electrically operated units, Fig. 2, are practically of 
the same design, except that a motor is substituted for 
the engine. If the equipment is mounted upon an auto- 
mobile chassis, the engine and compressor are direct 
connected. This provides a simple driving mechanism. 
The material container, or paint pot, is equipped with 
a filling plug, air release cock, safety valve and two 
diaphragm regulators with gages. One regulator controls 
the pressure on the material in the pot and the other 
governs the air supply to the gun. Two containers are 


_ Fig. 3—The Paint Cone Is Surrounded. by an Envelope of Free Air 


furnished, one of 2% gallons and another of 1214 gallons 


capacity. 
The gun shown in Fig. 1 will handle materials ranging 
from cold water paints up to and including those with an 


-asphaltum base. By adjusting the sleeve at the nozzle, it 


will deliver a flat or fan-shaped strip with a width from 10 
‘in, to 12 in., or a cone of about 8 in. in diameter. The gun 
is designed to effect contact between the air and the paint 
only at the extreme end of the nozzle. This tends to pro- 
duce perfect atomization of the material. An outstanding 
feature of the gun is the air envelope that surrounds the 
paint cone, as shown in Fig. 3. The free air in the envelope 
travels faster than the air in the cone that is laden with 
paint and the result is that practically the entire quantity 
of material is delivered against the surface to be painted, 
While comparatively little escapes into the air as mist. 
This produces an economy in the consumption of material, 
with a cleanliness in operation that equals ordinary brush 
work. This equipment has sufficient capacity for the 
‘Steady operation of two of these guns. 


- Heavy Duty Lifting Magnet 


A lifting magnet adaptable for heavy work around a 
foundry, store house, scrap yard or a metal yard has 
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been added 


to its line of electrical products by The 
Ohio Electric 


& Controller Company, Cleveland, Ohio. It 
is identical in construction with 45-in, and 55 in. magnets 
manufactured by the same company, except that the center 
pole is held in place by three 2-in. studs which replace the 


center pole supported by a single large bolt cast into the 
magnet. 


Difficulty has been experienced with the smaller magnets 
from accumulations of carbon dust on the terminal in- 
sulator which caused flash overs to ground and left a car- 


bon path which eventually led to a permanent grounding 
and ruined the insulator. This has been overcome on the 
65-in. magnet: by placing a heavy insulator around the out- 
side connection and terminal. The coil is brought into 
contact with the top and bottom of the case on surfaces 
large enough to conduct the heat to the outside of the 
case and radiate it to the atmosphere. It is said that the 
magnet on the outside seldom reaches a temperature of 


more than 40 deg. C, The coil itself, measured by the 
increase in resi 


The Center Pole Is Held in Place by Three 2-in Studs 


capacity which provides efficient and economical operation 
at any time. 

The center pole is held in place by three 2-in. diameter 
studs which are made of 3% per cent nickel steel. The cap 
bolts which hold the bottom ring in place are also made of 
3% per cent nickel steel. This feature tends to reduce 
the wear to a minimum. ; 

The illustration shows the magnet lifting 5,200 lb. of pig 
iron. This load was greater than the average capacity be- 
cause the magnet was cold. The average lifting load for all 
day service is about 4,000 Ib., which can be handled with- 
out injurious heating. 


General News 


Section 


The Safety Car Heating & Lighting Company has 
removed its Chicago office from the Peoples Gas building 
to the new Straus building, 310 South Michigan avenue. 


The Ramsey Chain Company, Inc., Albany, N. Y., 
has appointed the Morse Engineering Company, 549 West 
Washington street, Chicago, as the company’s Chicago 
representatives. 


_ Gisholt Machine Company, Madison, Wis., has pur- 
chased the business of the Milholland Machine Company 
at Indianapolis and will continue to manufacture the 
Milholland machines at Madison, Wis. 


The Economy Fuse & Mfg. Company, Chicago, 
Illinois, announces the appointment of Morgan P. Ellis as 
General Sales Manager. Mr. Ellis has been Assistant 
General Sales Manager for the past eight years. 


The Okonite Company, Passaic, N. J., announces the 
appointment of George N. Brown as manager of the com- 
pany’s Atlanta office. Mr. Brown succeeds J. L. Phillips, 
who has been appointed manager of the San Francisco 
office. 


Rome Wire Company announces the opening of a 
sales office with complete warehouse for its products at 
the Ninth street terminal warehouse, 1200: West Ninth 
street, Cleveland, Ohio. C, R. Evans will be the district 
manager. 


The Japanese Government Railways have ordered 
two 93-ton electric locomotives and six 70-ton electric loco- 
motives. The locomotives will be built by the Baldwin 
Locomotive Works and the electric equipment supplied 
by the Westinghouse Electric & Manufacturing Co. 


The Temiskaming & Northern Ontario has ordered 
from the Railway Storage Battery Car Co., through its 
Montreal representatives, the International Equipment 
Company, Ltd., one 55 ft. combination passenger, smok- 
ing and baggage storage battery car. The car is to be 
equipped with Edison batteries, General Electric motors 
and control, and Westinghouse air brake equipment. 


The Gibb Instrument Company, Bay City, Mich., 
on July 1 placed W. F. Hebard & Company, 551 W. 
Van Buren street, in charge of its Chicago office. Thomas 
Barnes will head the welding department and will be 
assisted by Charles Watson. E. S. Hurd, who represented 
the Gibb Instrument Company in Chicago for the past 
5 years has been transferred to the New England terri- 
tory, effective August 1. 


The Atchison, Topeka and Santa Fe Railway Sys- 
tem recently placed an order for twenty-eight arc 
welding equipments with the Westinghouse Electric & 
Manufacturing Company. These equipments will be 
distributed among fourteen shops, from Chicago to the 
Pacific Coast. This order, one of the largest ever placed 
for welding equipment, is renewed evidence of the activ- 
ity of the railroads in extending their welding facilities, 
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and proof of the economy that results from an extensive 
use of electric arc welding in railway shops. 


The Continuous Train Contro) Corporation has been 
incorporated at Detroit, Mich., for $1,000,000 for the 
manufacture of train control devices and electrical and 
mechanical devices. The new company will operate 
under the Clark patents and is now perfecting refinements 
of the established principles of the system in connection 
with a test installation. W. S. Kinnear, of W. S. Kin- 
near & Company, engineers, New York, is president of 
the new company and T. E. Clark is consulting engineer. 
Others associated with the company are T. C. Fogel, F. 
R. Bissell and S. D. Cushing. 


The Oliver Electric & Manufacturing Company, St. 


Louis, Mo., has effected a reciprocal selling arrangement 
with the Pyle-National Company, Chicago, and will con- 
tinue under its present management, manufacturing a 
complete line of locomotive wiring fittings for electrical 
installation on a locomotive in conjunction with the Pyle- 
National turbo-generator and headlight cases; passenger 
car fittings and train connectors to complete electrical in- 
stallation on passenger cars in conjunction with the Pyle- 
National head end lighting equipments for suburban and 
branch line trains; weatherproof switches, plugs, and 
receptacles, junction boxes, etc., to complete installation 
of flood lighting as well as manufacturing numerous 
other electrical appliances for use in roundhouses, shops, 
buildings, etc. 


The Chain Belt Co., Milwaukee, Wis., announce the 


election of J. C. Merwin, formerly works manager to” 


the position of second vice-president at the annual meeting 
of the company held in Milwaukee, last month. Mr. 
Merwin is a graduate of Sheffield Scientific School, Yale 
University (1910), and has been associated with the com- 
pany since 1917. 
Brinton Welser as secretary, and C. E. Stone, as assistant 
secretary. Mr. Welser is a graduate of the University of 
Wisconsin (1912) and has been with the Chain Belt 
Company in various capacities ever since. Mr. Stone is 
assistant to the president, and has also been purchasing 
agent since 1918. He is a graduate of the University of 
Michigan (1910). The officers re-elected were C. Re 
Messinger, President, Clifford F. Messinger, First Vice- 
President, C. L. Pfeifer, Treasurer. 


Long Island R. R. Electrification Under Way 


Actual work in connection with the Long Island Rail- 


road's plans to electrify its double-track line between 
Jamaica and Babylon—a distance of twenty-eight miles 
has begun with the installation of long ties, which are used 
for holding the third rail. Over 30,000 of these ties have 
been ordered, and they are now being delivered in large 
quantities. 

Third rail orders have been placed to the extent of 


Other new officers elected were— — 
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about 6,000 tons, and a substantial tonnage has already 
been shipped from the steel mills. Jumper cable and con- 
duits to be used at street crossings, third rail insulators, 
protection board and fittings, and other necessary third 
rail material has been ordered, including about 37,000 
track rail bonds. Early deliveries have been promised by 
the manufacturers. 

All poles, cross-arms and fittings for transmission lines, 
have been ordered. Some of this material has been re- 
ceived and other consignments are now in transit. 

Equipment for the six power sub-stations to be erected 
at Laurelton, Lynbrook, Freeport, Wantagh, Amityville 


_and Babylon, has been ordered, and the construction of 


these buildings will commence in the near future. 

Signaling equipment required for changing the pres- 
ent signal system on the Montauk Division to Babylon, 
has been ordered. 

With the exception of the sub-station buildings proper, 
the work will be carried on by the company’s own con- 
struction forces. 

While the work of putting in long: ties on which the 
third rail will rest is going on, the roadbed will be torn up 
and consequently more or less dusty. As soon as ties are 
in, the oil train will follow and lay the dust for the sum- 
mer. 


Detroit & Ironton Electrification 


Visible evidence of progress toward electrification of 
the Detroit & Ironton Railroad may be seen in the Rouge 
erecting shops according to the last issue of the Detroit, 
Toledo & Ironton Railroad News. 

Nearly all parts to be used in assembly of the first loco- 
motive are in readiness and the construction will begin 
probably not later than the middle of July. The loco- 
motive will be 117 ft. long, of the 0-8-8+8-8-0 type. 
Theré will be a motor for each of the 16 driving axles. 
The total weight of the locomotive will be 340 tons and 
the maximum tractive effort 200,000 Ib. The first of the 
eight turbines which will furnish power for the electri- 
fication has passed successful operating tests. It will gener- 
ate 62,500 hp. A 23,000-volt alternating trolley will be 
used in conjunction with low voltage motors operating 
on 600 volts direct current. Metal forms are being made 


at the present time to be used for casting the concrete 
* catenary supports. 


Electric Storage Battery Co. to Erect New Building 


The Electric Storage Battery Company, has purchased 
a tract of 130,001 square feet from the Chicago Title and 


Trust Company, for building. The first unit will cover the 


southern half of the property with a two story front and 
one story rear extending to the railroad and will contain 
about 75,000 square feet floor space. The northern half 
of the plant will be built as increasing business warrants. 
This building will serve as the company’s Chicago factory 
branch, depot and service station which activity is now 


_ centered in their building in Thirty-fifth street and Shields 


avenue which they have occupied for fifteen years. The 
factory staff and some of the executive departments will 
be moved to the second story offices of the new building. 


The sales department of the company, however, will re- 


main in the Marquette Building, the dqwntown location 
of the company for the past 25 years. 
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Pennsylvania Asks Test of Its Train Control 


President Rea, of the Pennsylvania, has filed a petition 
with the Interstate Commerce Commission asking that the 
commission make an inspection and test of the automatic 
train control apparatus installed on its Lewistown divi- 
sion, 49 miles, to the end that the device may be formally 
approved by the commission before the company is re- 


quired to proceed at great expense with the installation 
of similar devices upon other parts of its road as required 
by the commission’s orders of June 13, 1922, and January 
14, 1924. The petition also asks an extension of time in 


which to make the installations designated, in the event 
installed on the Lewistown division is for- 


mally approved, on the ground that it will be physically 
impossible to complete the installations within the time 
fixed and that, because of the excessive cost, such installa- 
tions should he spread over a greater period of time. 
The company has expended approximately $350,000 on 
the Lewistown division installation, the petition says, and 
the device has been in actual service for all trains over the 
division since July 11, 1923. The company had requested 
the commission to inspeet and test the installation, both 


by letter and by petition, but the petition was formally 
denied on September 26, 1923. The company is now 
engaged in cleveloping the device, the petition says, and 
submits that it should be inspected, not only in justice to 
the petitioner but for the information of the commission 
with a view to the development of the art of train control. 

The company estimates the cost of equipping all its 
lines with the induction type of train control, which it be- 
lieves to be the only safe and practical one, at $115,000,- 
000; the cost for its line from Baltimore to Harrisburg 
at $1,758,679, and for the West Jersey & Seashore be- 
tween Camden and Atlantic City at $1,077,503. 


C. P. R. Considers Possibility of Electrification in 
the Rockies 


President . W. Beatty, of the Canadian Pacific Rail- 
way, who with four or five of the road’s directors, re- 
cently made a tour of inspection of the system, announced 
in Vancouver that serious thought was being given to 
electrification of the mountain division of that road. Ex- 
perts are making a careful examination of the possibilities 
of, such a change in the Rockies, said Mr. Beatty, and 
when their report is complete it will remain with the 
heads of the road to consider whether or not the cost 
would justify the change. He believes that electrification 
might greatly reduce the cost of haulage through the 
mountains and he made it clear that his road had its eye 
on the steadily increasing westward flow of grain from 
Alberta to Vancouver and also on the fact that the 
Canadian National in its more northerly pass through 
the mountains has very much easier gradients than the 
C. P. R. Reference was made to the results obtained by 
electrification on the Chicago, Milwaukee & St. Paul. 


Safety on the C. & N. W. 


The Chicago & North Western has preached and prac- 
ticed safety 1314 years. Members of the safety commit- 
tees have made 73,405 recommendations for the elimina- 
tion of dangerous conditions and practices and all but 
3,132 have been adopted and put into effect. During th’s 
period 617 fewer employees were killed than in the previ- 


244 


ous 13% years (ending June 30, 1910), a decrease of 
42.49 per cent; 32,464 fewer employees were injured, a 
decrease of 27.81 per cent; 23 fewer passengers were 
killed, a decrease of 15.7 per cent; 3,065 fewer passengers 
were injured, a decrease of 24.4 per cent; 917 fewer out- 
siders were killed, a decrease of 28.72 per cent and 663 
fewer outsiders were injured, a decrease of 8.05 per cent. 
During 1910 the total of ton miles of freight moved by 
this road was 5,515,535,840, compared with 9,248,615,383 
in 1923; while 97 employees were killed and 8,404 were 
injured in 1910 as compared with 38 killed and 6,135 in- 
jured in 1923. The tons carried one mile for each em- 
ployee killed increased from 56,861,195 in 1910 to 243,- 
384.615 in 1923; an increase of 328 per cent in the chances 
of safety to the individual. Safety banners for the best 
work in accident prevention during 1923 were awarded to 
the Eastern division, the Missouri Valley shops and the 
Milwaukee Terminal safety committees. 


Personals 


Benjamin G. Lamme, ‘chief engineer of the West- 
inghouse Electric & Manufacturing Co., East Pittsburgh, 
Pa.. and a well-known electrical genius and inventor, died 
on Jaly (8) fat Gibast 
Liberty, Pa., after an 


illness of several 
months. Mr. Lamme 
was born 60 years 


ago on a farm near 
Springfield, Ohio, and 
pioneered in the field 
of electricity when 
text books were al- 
most unknown ; he de- 
signed many of the 
standard types of 
@enerators and motors 
.in use today. He be- 
came associated with 
the Westinghouse in- 
terests in their infancy 
and for many years 
served as chief engineer. About 150 inventions are re- 
ported to Mr, Lamme, including the umbrella type gene- 
rator, used at Niagara Falls, the high tension system of 
power transmission and the synchronous converter, em- 
ployed notably on the subway systems of New York for 
changing alternating to direct current. His conception 
of the single phase alternating current now in use on 
street cars and long electric transit systems revolutionized 
the industry in the early nineties. Mr. Lamme recently 
designed a 62,500 kw. generator, the largest ever built. 
Last year he was cited by Ohio State University as the 
greatest living mathematician, an honor which previously 
had been bestowed only twice, upon Mr. Edison and Mr. 
Steinmetz. As a student of Ohio State, Mr. Lamme was 
a prodigy of mathematics and a youthful master of high- 
range multiplication tables and differential calculus, who 
discovered many short cuts in mental calculation. This 
latter was of great help to him later on in life, as most of his 
inventions were products of intricate calculation and great 
imagination. Mr. Lamme’s researches were largely con- 
fined to the industrial field and were devoted to the solu- 
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tion of power problems in big units. He designed the 
generating and motor equipment for the first big railway 
electrification, that of the New York, New Haven & 
Hartford railroad. He received the highest honor from 
the American Institute of Electrical Engineers, having 
been awarded the Edison medal in 1919. He served as 
one of the two members of that body on the Naval Con- 


sulting Board during the war, and was made chairman 


of the invention committee of the board. 


Beverly L. Worden, vice-president of the Cutler- 
Hammer Manufacturing Company, Milwaukee, Wis., has 
been elected president to succeed Frank R. Bacon, who 
has been elected chair- 
man of the board of 
directors. Mr. Wor- 
den was born at Chi- 
cago on February 8, 
1871, and graduated 
from the University of 
Wisconsin in 1892. In 
the same year he en- 
tered the employ of 
the Wisconsin Bridge 
& Iron Company, Mil- 
waukee, Wis., where 
he was employed in 
various capacities until 
1902. He resigned 
from the Wisconsin 
Bridge & Iron Com- 
pany on that date to 
become associated with the Worden-Allen Company, Mil- 
waukee. In 1912 he founded the Lackawanna Bridge Com- 
pany, Buffalo, N. Y., but still retained the presidency of 
the Worden-Allen Company. A few years later he pur- 
chased the Ferguson Steel & Iron Corporation, Buffalo, 
N. Y. In 1917 Mr. Worden was in charge of the con- 
struction of the Submarine Boat Corporation’s shipyards 
at Newark, N. J.,and later directed the construction of 150 
steel ships for war emergency use. He is still connected 
with the Submarine Boat Corporation. In 1922 he became 


B. L. Worden 


president of the Beaver Board Company, an affiliated com-_ 


pany, and still holds that position. He became vice- 
president of the Cutler-Hammer Manufacturing Com- 
pany in March, 1923, which position he has held until his 
recent promotion. 

M. E. Diebert, foreman electrician at Russell, Ky., 
on the Chesapeake & Ohio Railroad, has returned to the 
larger shop of Clifton Forge, Va., where he will be en- 
gaged in the same capacity. 


Frank Nelson, electrician at Newport News, Va., on 


the Chesapeake & Ohio, was recently promoted to the 
position of foreman electrician at Russell, Ky. 


Philip S. Westcott, formerly assistant car lighting 


engineer of the Chicago, Milwaukee & St. Paul, with head- — 


quarters at Chicago, has been appointed special representa- 
tive for the Pyle-National Company, with headquarters 
at Chicago. 


K. A. Hills, representative of the General Electric 


Company at Davenport, Ia., has been promoted to manager, — 


with the same headquarters. S. E. Gates, manager of the 


Spokane, Wash., office, has been transferred to Los | 


Angeles, Cal., and will be succeeded by Bernhard Olsen. 
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The use of machinery driven by electric power and the 
use of electric light have during recent years rapidly in- 
creased the electric power consump- 


Purchased tion of all railroads. The correspond- 
Electric ing demand for power supply has 
Power been met efficiently in a few cases 


and has been complied with in a 
haphazard fashion in many others due to the urgent need 
for immediately increasing power facilities. In the ma- 
jority of the cases Paes more power is required the 
question arises as to whether the power should be pur- 
chased or generated. 

Relatively few railroads have a highly developed organ- 
ization for the purpose of manufacturing power. In ad- 
dition to this, very large power plants and power net 
works have enabled the utility companies to produce power 
to better advantage than is possible in the average rail- 
road power plant. The natural result is that there is an 
ever increasing amount of power purchased each year 
from power companies. In turn there has arisen a need 
for developing a form of power contract best suited to 
the requirements of the railroad purchaser. Such a con- 
tract is suggested in an article published elsewhere in this 
issue under the title, “Contracting for Electric Power 
Service.” Features of the suggested plan for purchasing 
‘power may be impracticable as it has the elements of the 
cost plus contract which might give the power producer 
such a sense of security that he would not exert his best 
effort to produce power at the lowest possible cost. On 
the other hand, with exigencies properly allowed for, the 
suggested form of contract would make it possible for 
‘the producer to keep abreast of the times in the science 
of power generation. The result of this would be that 
dependability of the power supply would be assured, ex- 
‘cess profits to the producer would be avoided and the 
cost to the railroad kept at a minimum. In view of these 
possible savings and improvements, the plan is worthy of 
consideration-and the author will welcome suggestions and 
criticisms. 


The preceding editorial entitled, “Purchased Electric 


Power,” attempts to indicate present day demands and 
| tendencies in the railroad field as re- 
| Generated gards power supply. A notable ex- 
) Electric ception to the tendency to buy more 
Power power is shown by the Missouri- 


Kansas-Texas power plant described 
We yhere in this issue. This plant provides a railroad 
terminal with air, water, steam and electricity and 
generates the electric power at a generatittg cost as low 


as can be obtained by the great majority of public service 
corporations. The plant is an exception as a railroad 
power plant*but there are undoubtedly many roads that 
could make large savings by improving their own power 
plants or building new ones. 

The power cost figures of the Katy plant show a month- 
ly saving of from $5,000 to $9,000 as compared with the 
cost of power generated in the old plant. Probably there 
are relatively few localities in which such large savings 
could be effected, as in the location described the demand 
for electric power is relatively large and there is also a 
good demand for low pressure or exhaust steam. The 
costs given compare the new plant with an old one using 
non-condensing engines, but the old plant was probably 
not less efficient than the average railroad power plant. 
The plant described is a model plant and contains features 
which can be used to excellent advantage in the power 
plants of many railroads which are striving to meet the 
ever increasing demand for more electric power for shop 
operation and lighting. 


Probably there has been nothing more effective in re- 
ducing the cost of operation on certain branch lines than 
the growing adoption of rail motor 
cars. Certainly it cannot be claimed 
that rail motor cars are of recent 
origin, for a limited number have 
been in service at one time or another 
on different roads for a long time and have rendered ex- 
cellent service. As with all other kinds of motive power, 
the rail motor car has passed its various stages of develop- 
ment until today the service rendered by this type of 
equipment is of high quality. The recent trip made by 
one of these cars between Chicago and Atlantic City at 
record speed clearly indicates what may be expected of 
them in the future. Not only was this long journey 
accomplished in remarkable running time but not the least 
difficulty was experienced with the equipment throughout 
the trip. 

Manufacturers of these cars have gradually built into 
their design all that is best in automobile practice and at 
the same time have kept ever in mind conditions and re- 
quirements for steam railroad operation. The result is 
that better cars are being constructed today than ever 
before and the indications are that improvements along 
this line will still continue for some time. The ultimate 
result is certain to be a very high grade car of maximum 


Possibilities of 
Rail Motor 
Cars 


‘dependability which can be operated at a cost which will 


be very small as compared with the cost of steam equip- 
ment for the same service. 
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Fuses are placed in circuits for the protection of the 
wiring and the apparatus connected to it. Anything 
which permits the integrity of the 
Importance fuse to be violated immediately in- 
of troduces a condition which is bound 
Fuses to result in injury to the wiring or 
equipment. It is very probable that 
most of the fuse tinkering or doctoring is done by those 
who do not appreciate the seriousness of what they are 
doing although there are, no doubt, instances where such 
practices are carried on by persons who know better, but 
who have no scruples about taking a chance. There are 
two ways in which decided improvement can be effected 
in the matter of improper fusing. One of these is to have 
fuses locked up so that they can only be replaced by some 
responsible person who realizes the necessity for putting 
in a fuse of the correct capacity. The second way is to 
inaugurate some form of educational campaign among 
those who insist upon using equipment, such as motors, 
beyond their rated. capacity. If these two methods are 
carried out, it will go a long way towards cutting down 
the number of armature burn-outs and the resulting ex- 
pensive delays to production. 


The future possibilities of Diesel or Semi-Diesel engines 
for propelling cars and locomotives have long been a 
matter of much speculation on the 
part of traction engineers. Originally 
the Diesel engine was not depend- 
able; a person not especially skilled 
and trained could not be relied upon 
to keep the engine in continuous operation. The 
potentialities of this kind of prime mover with its great 
fuel economy have been sufficient, however, to have Diesel 
internal combustion locomotives considered seriously for 
the solution of such problems as that presented by the 
Illinois Central lines in the Chicago district. 

In Sweden, automobile competition has caused increased 
use of internal combustion engines by the railroads, par- 
ticularly those of the Diesel type, and the shorter local 
passenger lines, mostly privately owned, are now rapidly 
being transformed to motorized train service. The first 
Diesel motorized train was installed in September, 1913, 
and at the present time there are about 15 of these trains 
in operation on the Swedish lines. 

The oil-electric locomotive now being used in switch- 
ing service in New York City by the New York Central, 
probably presents the most important application of this 
type of prime mover for traction purposes in this country. 
This locomotive was described in the June, 1921, issue of 
the Railway Electrical Engineer, page 183. One of the 
shortcomings of the Diesel engine is that it does not idle 
well. This difficulty is entirely overcome in the case of 
the oil engine used on the New York Central locomotive. 
Another handicap of the original Diesel engines was their 
weight, but the engine on the Central locomotive weighs 
only 56 lb. per horsepower, which leaves a wide margin 
in which to add any such weight as may be necessary for 
electrical equipment. Dependability and maintenance 
charges are factors which have to be determined, but six 
months’ service indicates that the engine can be relied 
upon and that the maintenance costs will be small. If 
fuel costs were the only factor, both steam and electric 
locomotives would be rapidly superseded. The oil-electric 
switching locomotive is equipped with a 300-hp. engine. 


Oil Engines 
for 
Traction 
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This is small power for a locomotive, but in this class of) 
service high speeds are not required and the characteris-| 
tics of the electric drive are such that the full power of the 
engine can be applied to the rails at any speed. Asa 
result the locomotive gives excellent performance as a 
switching locomotive. If larger locomotives are built, it 
will mean that they must be equipped with more than one’ 
engine or with a larger engine. This will be a matter of| 
development, but apparently it presents no insurmount- 
able difficulties. The characteristics of the locomotive. 
conform with the service requirements of general switch. 
ing practice and it is entirely possible that further de-| 
velopment will give the locomotive a wider field of useful. 
ness. Only time will show the extent of its application, 
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Letter to the Editor | 


Should Railroads Purchase Power? 


To THE EpiTor: | 

I have noted with interest Mr. J. R. Sloan’s comments 
on your editorial “Should the Railroads Purchase Power?” 

Mr. Sloan brings out some valuable points, and it is of 
especial interest to note that his experience has been that 
where steam is required throughout the year the cost of 
purchased power is usually greater than that of power 
produced by railroads. 

As has been truly said, each individual instance must 
necessarily be subject to careful analysis, but the follow- 
ing points, which Mr. Sloan has not mentioned specticaaay | 
may be of interest in this connection. 

The ordinary small engine running non-condensing is | 
very wasteful of steam, and even though it may be possible 
to use the exhaust steam for heating the demands for | 
heat and those for light and power usually occur at differ- 
ent periods of the day and vary with the seasons. This 
diversity factor often means that much steam necessarily | 
is exhausted into the atmosphere, and such exhaust means 
real money. ‘This, especially where coal is perhaps more | 
expensive than is the case on the Pennsylvania System, | 
often offsets the advantages obtained in local power pre | 
duction. 

The engines, generators, switchboards, etc., mean, of 
course, a capital investment, and to this must be added 
in many cases additional boiler capacity required on ac- 
count of power production. The fixed charges of all these 
facilities, of course, enter into the cost of power, and 
where the plant is a small one the cost per kilowatt may | 
be often more than the primary cost charged for purchased | 
power. : | 

It is also true that railroad organizations are: not 
equipped to operate properly and to maintain small power 
plants. The supervisory forces are necessarily interested | 
in other things than power production, and their experi- | 
ence lies in other directions. There may be, therefore, 
considerable danger that the local operating forces of the 
various power plants, left to their own devices, may drift | 
into bad habits, ultimately causing expensive renewals. __ 

Conditions, of course, vary at each location, but in 
thickly settled territory it is often practicable to purchase 
power from more than one feeder, in which case the re- | 
ability of purchased power usually is entirely satis- | 
factory; perhaps more so than with local production. 


S1ipNEY WITHINGTON, 
Electrical Engineer, N. Y.,N. H, & H.R. R. | 


generator sets. 


The Turbine Room at Night 


A Model Oil-Burning Railroad Power Plant 


_M. K. & T. Plant at Parsons, Kan., Shows Monthly 
Saving of from $5,000 to $9,000 


in operation a power plant at Parsons, Kan., which 
is modern in every respect and which contains many 


es Missouri, Kansas & Texas has built and placed 


features not to be found in the average railroad power 
plant. The plant provides steam, air and electric power 


Exterior View of the Power Hcuse 


for the railroad terminal and the present cost of generat- 
ing the steam, electric power and of compressing air as 


compared with the cost of doing the same in the old plant 


shows a monthly saving which varies from $5,000 to 
$9,000. 

Electric power is developed by two bleeder type turbine 
A turbine driven rotary air compressor 


and a synchronous motor driven air compressor make it 
possible to obtain a good heat balance and corresponding 
high efficiency for both day and night loads. All water, 
oil, air, steam and electric power which is used in the plant 
or which passes through the plant is measured. The 
metering apparatus used consists essentially of eighteen 
recording integrating and indicating flowmeters and a 
number of watthour meters on the switchboards. Ex- 
haust steam is used for heating and for operating the 
rotary air compressor. 


Boiler Room 


The boiler room equipment consists principally of five, 
516-h.p. Babcock & Wilcox Sterling type, oil fired boilers 
designed for 200-lb. steam pressure. One hundred deg. 
of superheat is maintained with Elesco superheaters. At 
present, under normal conditions, two of the boilers op- 
erating at 165 per cent rating are in service at one time. 

The boilers have back shot type Peabody burners and 
draft is provided by a Custodia radial brick stack 200 ft. 
high and 10 ft. in diameter. Exhaust steam is used to 
heat the fuel oil and keep it fluid. Oul pressure to the 
burners is maintained by automatic reciprocating pumps. 
The feedwater is kept at a temperature of approxi- 
mately 216 deg. F. by a Cochran feedwater heater 
with a measuring and wiering device. Water so treated 
as to practically eliminate scale formation is used as feed- 
water. It is pumped into the boilers by two Worthington 
steam driven, 12-in. by 7%4-in. by 15-in. duplex pumps. 
The pumps are controlled by a Copes automatic water 
regulator. 

On each boiler front, where the fireman can see them 
are indicating gages showing steam pressure, boiler horse- 
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power and draft. Each boiler is also equipped with indi- 
vidual CO, machines and thermo-couple recording and 
indicating pyrometers of the smoke chart type. 


Power Machinery 


The machinery in the main turbine room consists of two 
1,000-kw. turbine driven generators, one 600 kw. and one 
240-kw. motor generator sets, a motor driven air com- 
pressor, a turbine driven air compressor, a steam driven 
air compressor and two turbine driven fire pumps. In 
addition to the machinery, there is an alternating current 
switchboard, a direct current switchboard, a flowmeter 
board and a wall panel on which a number of gages are 
mounted. ‘This panel contains gages showing feedwater 
pressure, air pressure, exhaust pressure or vacuum, water 
pressure, boiler steam pressure, water suction or city 
water pressure and a clock protected from possible dam- 


Fired 


The Five Oil Boilers 

age by stray magnetic fields. Two smaller panels 
mounted on the wall opposite each of the turbo generator 
sets have gages showing steam pressure, vacuum and 
speed in r. p. m. 

Exhaust steam is used for heating, high pressure steam 
for blowing engines, compressed air for operating air 
tools, etc., and electric power is used for driving machines 
and lighting the back shop, car shop, enginehouse, foun- 
dry, reclamation plant, passenger station, general store- 
house, fuel department building, ice plant, laboratories, 
railroad Y. M. C. A. office building, record building, and 
for all yard lighting and yard and crossing signals. 


Turbine Generators 


All electric power is developed by two 1,000-kw. Curtis 
turbine generator sets running at 3,600 r. p.m. The tur- 
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bines are 3-stage bleeder type turbines designed to operate 
on steam at 175 ib. pressure and 100 deg. superheat. 
Each turbine is directly connected to a 1,000-kw. General 
Electric 60-cycle, 2,300-volt alternating current generator, 


The Spray Pond 


The exciter which is mounted on the generator shaft con- 
sists of a 16-kw., 125-volt direct current generator. 
A single Schutte & Koerting jet condenser is used in 


conjunction with either or both of the turbines. It is 


unique in that it has no air exhaust pump; the air being 
carried out of the condenser by ejector action of the cool- 


Feedwater Heater, Boiler Feed Pumps and Oil Pumps 


ing water. Only one of the turbines is used at a time, but 
should it be necessary to use both, the condenser can be 
made to take care of both by changing the size of the jet 
or spray 


pumps are available for pumping condenser water. Two 


head. Four Cameron turbine driven volute 
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of these are used at a time; one for pumping cold water 
into the condenser and the other for pumping the con- 
denser exhaust water from the hot well to the spray pond. 


Air Compressors and Fire Pumps 


The plant is equipped with three air compressors. One 
of these is an Ingersoll-Rand rotary compressor of 3,600 
cu. ft. capacity driven by a mixed pressure steam turbine. 
The machines run at from 6,000 to 6,600 r. p. m. The 
turbine operates ordinarily on steam at 5 lb. pressure 
taken from the bleeder type main turbine at a point be- 
tween stages, but can when necessary be supplied with 
high pressure steam. A vacuum of 27 in. mercury is 
maintained on the compressor turbine by a separate con- 
denser. The compressor delivers air to the air lines at 
100 Ib. pressure. 

The second air compressor is an Ingersoil-Rand two 
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the fire pumps are identical and interchangeable with those 
used to drive the pumps on the main turbine condenser. 


Flowmeters 


The flowmeter installation is probably the most unusual 
feature of the plant. It is located in the built-in office in 
the turbine room and consists of 18 Republic recording 
and integrating flowmeters and 3 Bristol recording gages. 

Five of the flowmeters are connected to the headers of 
the five boilers. They record the rate at which steam is 
being delivered by the boiler at any time and also show 
che total amount of steam delivered by the boiler. The 
remainder of the flowmeters are used as follows: one on 
each of the two turbines; one on feed pumps and auxilia- 
ries; one on high pressure steam line to turbine air com- 
pressor; one on low pressure line to turbine air com- 
pressor; one on water delivery of fire pumps; one on 


Interior of Turbine Room. 


Stage class P. R. E. 2 reciprocating air compressor with 
air cylinders 20% in. by 24 in. and 33 in. by 24 in. re- 
spectively. It is driven by a General Electric type A. T. 
I, 680-h.p., 164 r. p. m., 2,300-volt synchronous motor. 

The third compressor is an Ingersoll-Rand, two-stage, 
tandem compound steam driven air compressor. This 
machine operates on steam at boiler pressure and is some- 
what smaller in capacity than the motor driven com- 
pressor. 


Two fire pumps are installed in the plant. They are 


Worthington size 6-CL-BS centrifugal pumps each driven 


by a Curtis 100-h.p. non-condensing steam turbine run- 
ning at 2,200 r. p. m. on 175 lb. boiler pressure steam. 
One of these pumps runs constantly holding pressure on 
the fire line at from 85 to 90 Ib. This pressure can be 
raised when wanted to 120 lb. The turbines which drive 


One of the Two Turbines 


Is Shown in the Foreground 


shop high pressure steam line; one on shop low pressure 
steam line; one on back shop air line; one on yard air 
line; -one on roundhouse and old shop air line; one on 
roundhouse steam line. 

The Bristol gages record temperature of superheated 
steam, draft and boiler pressure. 


Motor-Generators 


Alternating current is used for lighting and for the 
operation of the motors in the shops. Crane motors and 
variable speed motors are operated on direct current and 
this direct current is developed by two motor generator 
sets which receive alternating current power from the 
turbine generators. 

The two sets are not the same size. The larger set 
consists of a General Electric, type ATI, 2,300-volt, 850- 
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hp., 900 r.p.m., synchronous motor driving a type M. P. 
C. 250-volt, 600-kw. direct current generator. The 
smaller set is similar. to the larger one except that the 
motor is rated at 350 hp. and the generator at 240 kw. 


Switchboards 


There are two switchboards, one for controlling all 
alternating current circuits and the other for direct cur- 
rent circuits. At one end of the a. c. switchboard is a 
bracket panel on which are mounted two a. c. voltmeters, 
one d. c. voltmeter and a synchronism indicator. By 
means of plug switches these instruments are made to 
serve both of the main turbine generators. The switch- 
board proper consists of 13 panels. From right to left 
as shown they are used to control circuits as follows: 
(1) two main generator exciters; (2) No. 1 turbo- 
generator; (3) No. 2 turbo-generator; (4) voltage reg- 
ulator (this panel is also fitted with curve drawing in- 
struments showing power factor and kw. output of main 
generators) ; (5) 850-hp. motor of No. 1 motor genera- 
tor set; (6) 350-hp. motor of No. 2 motor generator set; 
(7) air compressor motor; (8) rivet heater circuit; (9) 
reclamation plant; (10) passenger and freight depots; 
(11) old shops; (12) shop lights; (13). yard lights. All 
panels except No. 4 are equipped with indicating amme- 
ters and all panels except Nos. 1 and 4 have integrating 
watthour meters. This means that all outgoing power 
and all generated power is measured. Each circuit is pro- 
tected by oil switches with automatic release and inverse 
time limit overload relays. The yard lighting panel con- 
trols the primary of two series lighting transformers. ‘The 
two small series lighting panels are located between the 
two main switchboards. 

The direct current switchboard is made up of 8 panels 


Condenser in Pit Located Between the Two Turbine Generator Sets 


controlling circuits as follows: (1) 600-kw. generator 
of No. 1 motor: generator set; (2) 240-kw. generator of 
No. 2 motor generator set; (3) curve drawing w-ttme- 
ter and d.c. voltmeter; (4) old shop power; (5) loco- 
motive shop power; (6) blacksmith shop power; (7) 
cranes; (8) shop office building and truck battery 
charging set. Both generators are protected by circuit 
breakers equipped with overload and undervoltage re- 
lays. All outgoing circuits are protected by overload cir- 
cuit breakers and the power in generator circuits and 
all outging circuits is measured by integrating watthour 
meters. 


RATEMBAY -ELECTRICAL ENGINEER 


Vol. 15, Nows 


Interior Finish and Lighting 


The main turbine room, 208 ft. long and 44 ft. wide, 
presents an unusually attractive appearance. The lower 
8 ft. of the inside walls is faced with brown tiled brick. 
Windows and door frames are painted black and all steel- 
work battleship gray. The walls and ceilings are white. 
The floors are concrete painted a blue slate color. All 
the machinery is dark green, gold trimmed. The entire 
turbine room is served by a Whiting, 15-ton crane. 


The turbine room is lighted at night by 7 Benjamin — 


R. L. M. type reflectors hung from the ceiling above the 


The Flowmeter Installation 


crane, 7 elliptical or angle reflectors on each side and one 
on each end wall. Each reflector is fitted with a 300-watt 
type of C lamp. Two switches control the ceiling lights 
and four control the lights on the side walls. 


Power Factor 


Power factor is kept practically at unity throughout 
the entire 24 hours of the day in spite of the fact that 


there are a large number of induction motors in the 


shops which tend to reduce the power factor. During 
the day there are three synchronous motors in operation, 
one driving a blower in the shop and one driving a line 
shaft in the reclamation plant, the third being the motor 


on the larger of the two motor generator sets in the 


power house. These motors are over-excited and effec- 
tually hold the power factor close to unity. At night 
the synchronous motors in the shop and reclamation plants 
are shut down while the smaller motor generator set is 
big enough to carry the d. c. load and is therefore used 
in the place of the larger one. 


the turbine driven compressor. 


Heat Balance 


During the daytime hours of operation steam is taken 


from the boilers at 200 lb. pressure and 100 deg. super- 
heat to one of the main turbines which is a bleeder or 
extractor type turbine. Enough steam is taken from a 
point between the first and second stage of the turbine 
at a pressure of 5 lb. to operate the turbine driving the 


rotary air compressor, to supply steam for the heating — 


system and to heat feedwater. 
The electrical load on the turbine driven generator is 


This reduction of syn-— 
chronous motors in service is offset, however, by sub- — 
stituting the synchronous motor driven air compressor for 
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the d. c. power requirements. 


$13,000 per month. 
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sufficiently high during the day to warrant good efficiency 
and there is enough low pressure steam for the rotary 
compressor. The turbine efficiency in kilowatt hours per 
pound of steam is of course not as high as it might be 
as low pressure steam is extracted ahead of the second 
stage. Overall efficiency, however, is very good. The 
turbine uses 21 Ib. of steam per kw. hr. while extracting 
and about 15 lb. when not extracting. 

During the night the shop. a. c. load is light and the 
small motor generator set is large enough to provide for 
Such a reduction of load 
on the main turbine generator would reduce its efficiency 
but by substituting the motor driven air compressor for 


Alternating Current Switchboard on the Right and Direct Current 
Switchboard on the Left 


the rotary compressor, the load on the main generator 1s 
kept up and efficient operation maintained. 
Savings 

The boilers in the plant evaporate 14.21 lb. of water 
per pound of oil and cost of generating electric power 
is estimated at less than one cent per kilowatt hour. 
Power demands on the plant have been approximately 
constant but fuel costs have been reduced more than 
$5,000 per month. 

The cost of developing the necessary power with the 
old plant which was displaced by the new one was about 
In January,.1923, it was $13,048.25; 
in February it was $14,234.82 and in March it was $15,- 
792.17. During the corresponding months of 1924, the 
cost of power as developed by the new plant was $8,190.- 
60, $6,219.00 and $6,575.90 respectively. Maintenance 
costs have been similarly reduced. 

More efficient machinery is in part responsible for the 
savings effected. Power was generated in the old plant 
with non-condensing, reciprocating steam engines direct 
connected to electric generators. 

Another important factor in effecting savings was the 


introduction of proper specifications and methods of test- 


ing fuel oil. Fuel oil having a specific gravity of 24.5 


is insisted on and the oil is tested periodically to see that 
the quality is uniform and that it does not contain water 
or free carbon. 


The average cost of oil is 91 cents per 
barrel. | 

Labor costs have also been reduced as the old plant 
required four more men than are needed in the new 
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plant. 
16 men. 


At present the total force for the three shifts is 

The flowmeters have disclosed wastes, particularly in 
the air lines. They have also shown that certain depart- 
ments were not charged correctly for air, water and 
steam. ‘The shop was previously charged with 59 per 
cent of the air compressing costs while 41 per cent was 
charged to the roundhouse and yards. The flowmeters 
disclosed the fact that the actual conditions were reversed : 
the shop using 39 per cent of the air. 

The amount of oil used for lubrication has been re- 
duced from 29 barrels to 3 bartels per month. For the 
most part this reduction is effected by machinery having 
bearings which use the oil efficiently and do not waste 
it. A part of it is accomplished by a water filter. After 
the oil in the turbine bearings has been used a certain 
length of time it is removed and run through the filter. 
The filtered o11 makes a high grade lubricant for lathes, 
motors, line shafts, etc., in the shop and it is used for 
this purpose, the power plant being given credit for oil 
used in this way. 

Additional fuel and labor savings will be effected as 
soon as three 250-hp. boilers now operating in the round- 
house can be shut down and steam piped from the new 
plant. A fuel saving of approximately $4,000 per month 
and a saving in operating costs of $500 per month will 
be made by this change. 

The plant was designed by M. C. M. Hatch, general 
mechanical superintendent and C. C. Chase, power plant 
superintendent, and was installed by Mr. Chase with rail- 
road forces. 


An Ornamental Electric Fan 


An attractive ceiling fan has been developed by the 
Safety Car Heating & Lighting Company, New Haven, 
Conn. In adc tigogl to having a pleasing appearance, it 


A Ceiling Fan of Exceptionally. Pleasing Appearance 


indicates possibilities in the way of ornamentation. The 
particular type has several improvements, among which is 
the omission of the belt drive between the air propeller 
and the air deflector. 


Induction Motor Faults and Repairs 
By Alfred C. Turtle 


Shop Electrical Engineer, Canadian National Rys. 


Wie many types and makes of motors are handled, 

many peculiarities of failure will be observed in the 
different makes ; for instance one series of a certain motor 
always gave trouble at various periods of service due to 
frame distortions. It was evident that in this class of 
motor that the castings were not seasoned or heat treated 
in order to remove stresses which are always present in 
castings not so treated, therefore in the larger motors, 
uneven air gap—loosening up of laminations and trouble- 
some fitting of new bearings was a general rule. This 
meant that after a period of four years’ service or so that 
each unit had its end bells re-bored and the periphery of 
the end bell turned up to make a centered fit on the frame. 
The frame received new retaining rings which were put 
in place with the laminations under pressure thus ensur- 
ing non-movement of the lamination. After the frames 
were thus treated they were set up, centered and bored to 
fit the end bells. These operations of course were only 
effected when rewinds were necessary or when the motor 
was no longer in condition to operate. 

Another type became famous due to its rotor bars 
loosening up on the end rings and in some cases where its 
application had been made on machines having large 
inertia, viz., punching shears and such loads where the 
necessity of keeping the motor size to a minimum on 
account of the fact that such machine required a little 
power to operate when running but considerable power to 
start and get under way; it was found necessary to re- 
move and substitute motors of suitable characteristics. 
Where only the motor squirrel cage winding heated up 
and the stator winding remained comparatively cool it 
was possible to mitigate trouble by interchanging rotors 
suitable for this duty by arrangement with the original 
manufacturers. 

In other cases brazing of the bars to the end rings was 
found to be all that was necessary, while in-cases where 
secondary resistance was too low, it was found that a 
small cut taken off each bar at the points nearest the end 
ring where maximum cooling effect obtained, would suf- 
ficiently increase the rotor resistance to produce the re- 
quired characteristics. Certain momentum machines 
actually required the substitution of variable speed induc- 
tion motors for straight squirrel cage type motors. This 
was because the length of time required for bringing the 
machines up to speed was so long that the secondary 
windings of available motors overheated and eventually 
failed at the connections between bars and end rings or 
in some cases heating occurred at too fast a rate for safe 
operation at both stator and rotor. 

Several instances occurred where the eventual result of 
service, mechanical makeup of the rotor, etc., caused the 
laminations of the rotor to a certain extent to ease up and 
give sufficiently to reduce the air gap clearance to an un- 
workable limit. After a thorough tightening up of the 
wedges a small cut may be taken with a very sharp broad 
nosed tool on the lathe on the circumference of the lam- 
inations. A cutting speed of approximately 90 feet per 
minute is used and the laminations are reduced 10 to 12 
thousandths of an inch in diameter according to the re- 
quirements of each particular unit. In this way a sound 
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and practical unit could be made out of what had other- 
wise been an outfit which would break down at regular 
and frequent periods. 

It was found that to ensure reasonable service on the — 
average unit that air gap clearance should not be less 
than 0.030 to 0.045 inch on motors, from 10 h.p. up to 
75 h.p. sizes, although for certain classes of service such 
as motor generator sets, where the effect of beltpull or 
gear drive would be absent, these air gaps could be al- 
lowed to go below this figure. Good judgement should 
be used 1n such cases and conservative action should rule, 
otherwise the characteristics of a motor may be greatly 
changed so that excessive heating and reduced capacity 
may result. 


A safe formula to use when checking the following is 
quoted by A. Gray in his electrical machine design re- 
ferring to induction motors as follows :—in which it will 
be noted that air gap clearance for good service is depend- 
ent upon, the rotor speed, axial length of laminations, and 
retaining rings, and lastly the rotor diameter. 


Air gap clearance should equal 
C05 plus .00035 Da plus .001L¢ plus .003 V 
in which 

Da equals internal diameter of stator. 

Lg equals the gross iron in the frame length in inches 
at length of laminations and retaining rings. 

V equals the peripheral velocity of the rotor in 1000s 
of feet per minute ; 
or radius of rotor in feet multiplied by 
3.1416, divided into R.P.M. and by 1000. 


Where individual induction motors were geared direct 
to machine tools peculiar troubl> was experienced due to 
breakdown of coils to ground at the top of the laminated 
teeth of stator and also apparently internal shorting of 
coils. 

A closer investigation revealed the fact that this 
occurred regularly on machines on which cast iron was 
machined and while the cuttings were scrupulously kept 
away from the motors the fine graphitic iron dust «as 
able to percolate around and into the motor, in time caus- 
ing the breakdowns as outlined. 


Suitable screens in some cases, a change of locations of 
motors in others, and sometimes where no other recourse 
could be had, a complete closing in of motor had to be 
resorted to. This last was done very reluctantly as it 
must be remembered that the total enclosing of a motor 
will materially decrease the life of its insulation. Just 
the bare fact of enclosing a motor will increase its tem- 
perature anywhere from 2.2 to 3 times its normal running 
temperature even when the covering is wholly metal, and 
if the room temperature is nominally around 70 deg. 
Fahrenheit it is very apparent that a cotton carbonizing 
temperature would tend to prevail and thereby soon ruin 
the motor winding unless the covering is such as to — 
radiate heat as fast as it absorbs it. 


Therefore when covering motors wholly, it is very im-— 
portant that thin sheet metal of good radiating property 
be used. For instance tin plate of No. 20 gage painted 
dull black on the inside and having its exterior surface 
left in its original bright surface, would make an ideal 
covering for motors subject to fine dust of a metallic 
nature or in any service where local conditions required 
the motor to be covered in. 


an occasional cracked container. 
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Edison Batteries “On Charge’ in the Union Pacific Battery House at Council Bluffs, Iowa 


Maintaining Edison Car Lighting Batteries 


Methods Used on Union Pacific Are Highly Effective and Labor 


Required Is Reduced to a Minimum 


HE Union Pacific, one of the largest users of Edison 
storage batteries for car lighting purposes, has de- 
veloped unique and effective means for taking care 

of these batteries at Council Bluffs, Iowa. The work 


Fig. 1—Rear View of Painting Equipment Showing Constructicn 
of Stand 


done consists essentially of keeping the containers painted, 
renewing the electrolyte when that is needed and welding 


- 
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‘performed at the Union Pacific shop. 


Painting 

Battery tanks and crates, or trays, as they are called, 
are painted approximately every three months, depending 
upon how and where the battery is used and upon the 
location of the car which contains the battery at the time 
when the battery is scheduled for repainting. 

The painting process is an extremely simple one as 
The greater part 
of it is done by dipping and the apparatus used for this 
purpose is shown in Figs. 1 and 2. It consists essentially 
of a stand, a draining trough or tray, a tank and a lifting 
device. 

The stand is shown best in Fig. 1. The rectangular 
base is made of 1% in. lumber and is 32 in. Jong, 20 in. 
wide and 12 in. high. Nailed to the ends of this base are 
two vertical pieces 6 in. by 1 in. in section 48 in. high. 
The upper edge of the cross strip which holds one end 
of the tray is 22 in. above the floor. 

The tank is made of 1-in. lumber lined with galvanized 
iron. The inside dimensions of the tank are 10 in. by 32 
in. by 20 in. high. It is kept filled with paint up to a 
level about 6 in. from the top. 

The draining trough consists of.a galvanized iron tray 
18 in. by 28 in. in size with three edges 1 in. high turned 
up and the fourth turned down over the edge of the tank. 
One edge of the trough rests on the tank and the other 
on the cross strip between the two vertical members of 
the stand. 

The lifting device is shown lying across the top of the 
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two uprights with a battery crate containing three cells 
suspended from it. It consists of a straight piece of 
wood about 2 in. by 3 in. in section, 4% ft. long, Bolted 
to this piece are two Z-shaped pieces of 4 in. by 1 in. 
strap iron so spaced that they will fit under the cleats on 
the ends of the battery crate. 

When a battery is brought in to be painted the tanks 
and crates are first cleaned with a steam jet. After it is 
dry two men then pick up the crate and batteries with 
the lifter and dip it down into the paint tank so that the 
paint in the tank comes up to within half an inch of the 
upper edge of the batteries. The crate is then lifted out 
of the tank to the position shown in Figs. 1 and 2, where 
it is allowed to drain while the upper edge not coated by 
the dipping process is touched up with a brush. The 
battery shown in the illustration is a 3-cell, type A-8-H, 
300 ampere-hour car lighting battery. The size of dip- 
ping tank used, however, is suitable for painting any size 
or type of Edison car lighting battery. 

The final painting operation consists of using a brush 
to coat the tops of the batteries with varnish or rosin vase- 
line. The object of the painting is to prevent damage to 
the cans from rust. 


Renewing Battery Solution 


At intervals of three to five years it is necessary to 
renew the electrolyte in the batteries. This means re- 
placing the old electrolyte with new and removing sedi- 
ment from the bottom of the battery cans or containers. 
The best method for removing the ysediment is to lay a 
battery half filled with solution on its side and shake it 
back and forth until the sediment is washed out. 

An ingenious mechanical device, shown in ‘Fig. 3, has 
been made for this purpose, which will:shake three three- 
cell trays of battery at a time. The device is driven by 


‘Fig. 3—Shaking Machine for Washing 


a 3 h.p., 110-volt motor running at 1,800 r. p. m. This 
motor was used because it was available. A much smaller 
motor would do, as the load on the motor when in opera- 
tion is only 5 amperes or 550 watts. The motor is fitted 
with a 3-in. pulley belted to a 30-in. pulley. On the shaft 
with the 30-in. pulley is an 8-in. pulley belted to a 24-in. 
pulley. On the shaft with the 24-in. pulley is a 4-in. crank. 
‘The speed reduction is 30 to 1 so the speed of the crank is 
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60 r.p.m. A piece of %-in. pipe 6 ft. 6 in. long connects 
the end of the crank to the shaking table. A pipe T and 
a rod which fits the inside of the T form the bearings at 
each end of the pipe connecting rod. Damaged axle gen- 
erator bearings are used as bearings on the pulley shafts 
which run at higher speeds. The outer races of these 


bearings are clamped between two wooden blocks with 
g I 


Fig. 2—Front View of Painting Equipment Showing Dipping Tank ~ 


and Draining Trough 


14-inch bolts and the same bolts hold the blocks and bear- 
ings secure on the framework of the machine. 

The shaking table or cradle is shown in Fig. 4 and at 
the left back of the washing table in Fig. 3. The shaking 
table is 2 ft. 3 in. wide by 5 ft. 10 in. long and is fitted 


Sediment Out of Batteries 


with cleats to keep the batteries from sliding off the table. 


It is suspended by four rocker arms from four uprights” 


which in turn are bolted securely to a rectangular base 
made of 2 in. by 12 in. planks. The rocker arms are 20 
in. long between centers and '%-in. pipe is used as the 
bearing and support at each end of the four rocker arms. 
When it becomes necessary to renew the electrolyte in 
a battery, the battery is brought into the shop, and half 


= 


; 


of the electrolyte is poured out of each cell and saved. 

A tight rubber plug is fitted into the filler opening and 
the battery crates, three at a time, are layed on their sides 
on the shaker table. The motor is then started and the 
batteries shaken for from 10 to 15 minutes. With a little 
experience, it is possible to tell whether or not the sedi- 
ment is all washed free by rapping on the bottom of the 
‘tanks. A dull sound indicates the presence of sediment 
while a sharp click or ring shows that the sediment has 
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Fig. 4—Cradle of Shaking Machine with Three Batteries in Place 


been washed off the bottom of the can into the solution. 

After the sediment has been washed free, the dirty solu- 
tion is poured out and the half that was poured out before 
the shaking process was started is poured back. The 
shaking process is then repeated for 2 or 3 minutes and 
the rinsing solution poured out and thrown away.. In rare 
cases when the rinsing solution does not come out clear, 
the rinsing operation is repeated. . 

After the rinsing operation is completed, the battery is 
filled with standard renewal solution and the outside of 
the cans and crates or trays cleaned and painted. The 
battery is then given a 12-hour charge at the normal 
charging rate and put back into service. 


New Tunnels in Northern Italy 
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Welding Practice on the Santa Fe* 


H. A. Patterson 
Welding Foreman, A. T. & S. F. Ry. 


VERY standard welding operation performed in our 
shops is covered by specifications as contained in our 
welding folio. If we apply a new crown sheet to a fire- 
box our folio shows us the number of inches our weld 
must be from the highest point of the sheet. It tells us 
the electrode best suited for the job and recommends an 
approximate current value for this class of work. 
; While circumstances somewhat alter cases, this folio 
Is a constant guide and advisor in all our work. If some 
shop foreman requests a flat spot on a driving tire built 
up and our folio contains a paragraph forbidding this 
operation, we can reiuse and have something to back us 
up. In other words, it explains to us that which our of- 
ficials and engineers want, and thereby we strive for re- 
sults according to their plans and. desires and our own 
mechanical ability. 

All of our welders are compelled to make monthly test 
plates. These plates are tested and analyzed and the 
welder informed of his progress. ; 

I have recently read with much interest in the Journal 
of this Society and other publications, sonie wonderful 
and speedy operations that certain men claim they have 
accomplished in are welding with a large electrode and a 
high current value. Now, on my first introduction into 
the great field of electric are welding several years ago, 
we used for filler rods strips of sheared boiler plate, 34- 
in. round wrought iron rolled steel bars used in automatic 
screw and other machines—in fact, mostly anything we 
could salvage from the scrap pile or otherwise. Later 
developments led us to settle on a 1%4-in. American iron 
rod manufactured primarily for the oxy-acetylene flame, 
and I can vividly remember using a current value as high 
as 350 amp.—a soft iron welding rod 36 in. in length; 
and the operator held the electrode holder—a big, cum- 
bersome tool, in both hands, as if it might be some tool 
of torture. Later developments reduced the diameter of 
our rod to 3/16 in., and today our welding folio shows 
no specifications calling for a welding rod larger than 
5/32 in. or a current value of much over 150 amp.; and 
we are doing pressure welding on locomotive boilers with 
a low current value, %-in. and 5/32-in. electrodes, main- 
taining our high standard as to quality of weld and char- 
acter of workmanship, which would be impossible to ac- 
complish with 3/16-in. and ™%-in. electrodes. In this 
connection let me emphasize that in the railroad shops to- 
day we are just as keen on shop output and production 
costs as those who operate contract shops, and we must 
produce results that will satisfy our own and Government 
inspectors and stand up under hard and sometimes un- 
fair usage and to do all this it must be right. 

As most of you no doubt know it has been for years 
our standard practice to weld all our boiler flues to tube 
sheet on firebox end. This is accomplished by expanding 
and beading the flue in the usual manner; then welding 
flue bead tight to the sheet by depositing a layer of metal 
around flue, equally distributed between the flue bead and 
sheet. While this operation has lengthened the time be- 
tween flue removals the body of the flues has been found 


fore the American Welding Society, San Francisco 


Cre US ea Sean published in the Journal of the American Welding 


Section, May, 1924, an 
Society for June. 


206 


to contain a greater amount of pits. This can possibly 
be accounted for because on certain districts where be- 
fore welding we got from 8 to 18 months’ service out of 
a set of flues, they now go from 36 to 48 months before 
resetting is necessary, and while this pitting is easily 
handled by building up the pitted spots, I believe this is 
an interesting by-product of welding development. 

In our shop considerable locomotive frame welding is 
done. This operation, when properly performed, is a big 
money saver for all concerned. We have one class of engine 
that is a chronic frame breaker in a certain section, and 
this break always occurs at a point where it is impossible 
to reinforce if welded. Now, if due to some peculiar 
strain or some unknown condition that causes fatigue of 
the metal at this given point, it is only with difficulty that 
the parent metal is able to withstand this strain, it should 
be impossible to expect a fusion weld that cannot even so 
much as be reinforced to hold in this same said section. 
Now, to overcome this difficulty, we cut out a section of 
the frame and replace it with a carefully annealed steel 
patch, bringing our welds back to a point where they can 
be reinforced, and what our weld lacks in quality we 
make up in quantity. 

Perhaps some of you have been employed in a railroad 
roundhouse and if so; you can recall the amount of time 
and energy that was spent in renewing bolts around the 
machinery on locomotives as the continual strain and 
stress of the engine would eventually loosen them. When 
an engine 1s reeaived in the shop now for general re- 
pairs the frame splice bolts, guide yoke knee bolts, frame 
x tie bolts, tail piece, anne iron and many others are 
removed, the-holes carefully reed new bolts fit to hole 
and carefully cinched up tight; then, in addition, these 
are welded securely to engine frames, thereby eliminating 
considerable running repairs that the mechanic of yester- 
day did not consider would ever be accomplished. 

To some men not familiar with railroad work, it might 
be interesting to enumerate a few of the welding and 
cutting operations applied to one of our locomotives un- 
dergoing general repairs: 

300 rivet heads burned off. 

900 stay bolts burned out. 

100 ft. of 3¢-in. boiler sheets burned. 

Welding in new crown sheet—total welding feet 24. 

Two mud ring corner patches welded—36 in. 

Two half side sheets welded—248 in. 

Front flue sheet patch welded—48 in. 

Back flue sheet patch welded—72 in. 

Sas section of smoke box welded—9%6 in. 

220 flexible staybolt sleeves welded to wrapper sheet. 

‘ire 20-in. patches welded in locomotive frame (4 
welds). 

200 pitted flues built up. 

150 oversize’ staybolt holes plugged in wrapper sheet. 

320 flues welded to tube sheet. 

Six D boxes brass fit and saddle seat built up. 

Worn valve gear parts built up. 

Six brake hangers built up. 

Set of spring equalizers built up. 

Engine truck rails welded to center casting. 

Chafing iron built up. 

Frame x welded ties to frames. 

Guide yoke knees welded to frames. 

Spring pocket built up. 

Coupler casting. welded. 
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Coupler yoke built up. 

Two truck bolsters and frames welded. 
Patch in tank side sheet welded. 

Set of rod brasses built up. 


Two brasses built on boiler head for water glass fittings. 
and innumerable smaller jobs, such as plugging holes, 


brazing pipes and cutting different parts to fit. 

Anche: subject that must be seriously considered by 
all railroads and others doing similar work, unless the 
welding progress 1s to be retarded, is that of annealing, . 
and I would like to emphasize that by saying careful an- 
nealing. When fusion welding was first adopted it filled 
such a long-felt need that there was a great sympathetic 
feeling extended it. However, as it became a standard 
practice, such as any other shop operation, and failures 


occurred and research work began it soon was discovered — 


that great structural changes were perceptible in the par- 
ent metal when these welding operations were being per- 
formed. 
operations on certain parts by some railroads, such as 
pistons, x heads, crank pins, tires and other miscellane- 
ous and heat-treated parts. These structural changes 
likewise take place on numerous freight car castings and. 


- most large railroads are now making provision for an~ 


nealing furnaces, which, with some modification in the: 
A. RVARtules covering interchange, will open another 
big welding field in the reclamation of freight car cast= 
ings. 

In conclusion I wish to state that the great trend of 
the welding developments today is to speed up the opera- 
tions. Let us do all we can along this line, but let us. 


not sacrifice quality and character of workmanship for” 


speed. 


The Interstate Commerce Commission has denied 
the petition of the Reading Company that it be exempted 


from the operation of the automatic train control order 
and also a petition of the Galveston, Harrisburg & San 


Antonio for a modification of the order to permit it to 


make its installation on a portion of a division. 


This finally led to the prohibition of welding 
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Railway Bridges Near Turin, 


New Design of Brookins Train Control 


Featuring a Normally Raised Descending Type Shoe 


and Flexible 


HE latest design of the train control system of the 
j W Brookins Railway Centrol Corporation may be said 
to be neither the ramp nor the induction type. It 
features a descending type shoe normally riding 3 in. 
above the top of the running rail. The shoe is pneu- 
matically operated downward, on the transmission of a 


Fig. 1—Assembly of Locomotive and Track Equipment 


signal impulse, and after receiving the impulse it is pneu- 
matically restored to its normal position. A special polar- 
ized locking magnet is used to control the position of a 
three-position control piston. 

In each block are two brushes, known as “distant” and 


Brush Contact 


dition of the adjacent blocks in advance, and in additiost 
to the regular control relays, a special selector is used to 
permit a closer spacing of trains and form an element 
of the speed control feature. 


The engine equipment, Fig. 1, consists of a pneumati- 
cally operated automatic brake valve, governor and a 
three-position control device. The brake valve provides 
for a two stage brake application under “‘stop’”’ conditions. 
The governor is normally inoperative and is automatically 
thrown into service under stop conditions, being used 
for low speed movements only. It has a drive wheel 
which is normally inoperative but when a “stop” signal 
is received the drive wheel will be moved by air pressure 
against the pony truck wheel of the locomotive, which 
immediately puts the governor in operation. 


Operation of Control Device 


The upper end of the control device is formed into a 
chamber 3 (see Fig. 3), which is connected directly to the 
main reservoir. It has mounted therein a movable piston 
6 and adjacent to chamber 3 is a chamber 4 of a larger 
diameter than chamber 3. It has movably therein a 
mounted control piston 5. A valve 15 controls com- 
munication between chambers 3 and 4, and it is nor- 
mally seated on seat 13. When operated its movement is 
upward into the hollow receptacle of piston rod 7. 

The pressure in chamber 3, acting on the under surface 
of piston 6 will normally hold piston 6, piston rod 7, pis- 
ton 5, arm 8, shoe 21 and their associated parts in their 
raised or normal position. In this position the arm 8 will 
hold the locking magnet and pawls in their neutral or in- 
operative position (see Fig. 4). 

A neutral armature controlled by the electro-magnet 
is formed into a lock which will lock the polarized arma- 
ture in neutral position until the electro-magnet is ener- 
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Fig. 2—Relative Position of Locomotive Devices and Pipe Connection. 


pili 
There Is Only One Locomotive Circuit Which Passes Through 


the Locking Coil 


_ “home” indication points. They consist of bristles of 
steel spring wire extending 41% in. above the top of the 
running rail and a short rail section 4 ft. long and level 
with the running rail. A polarized roadside circuit ex- 

tends to the brush. This circuit is controlled by the con- 


gized. The control arm 8 has recesses 9A and 10A 
adapted to be engaged by their respective pawls when the 
polarized armature of the locking arm is rotated in a 
clock-wise or counter clock-wise direction. 
The control device is equipped with a selective valve 
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to control communication between the train line and the 
governor. It is arranged to be opened by air from cham- 
ber 4, when a “stop” condition exists, and is equipped 
with a by-pass which allows equalization of pressures on 
both faces of the piston so that the valve will remain 
open, as long as the “stop” condition’ exists. When a 
“clear” or “caution” indication is transmitted to the train, 
an exhaust port 35 is arranged to exhaust the air from 
the underside of the piston which will seat the valve, 
thereby cutting off communication between the train line 
and governor. 


Operation in Connection with Track Element 


When the shoe. engages a track brush the brush should 
afford sufficient mechanical power to lift the shoe slightly, 
which will unseat the valve 15, admitting air into cham- 
ber 4. The air passing into chamber 4, will exert its 
force on the upper face of piston 5. This piston having 
a greater area than piston 6, it will move downward, mov- 
ing piston 6 and arm 8 with it. After a determined 
movement the shoe 21 will also be forced down. The 
above operation occurs at every signal point regardless 
of the indication received. . 

When a “clear” condition is existing a current of posi- 
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Fig. 3—Shoe Device With Parts in Normal Position 


tive polarity will pass from the roadside battery through 
the contact brush, shoe, coils of electro-magnet on en- 
gine, track rail, and return. This will rotate the rocker 
arm 12 in a clock-wise direction and pawl 9 will be drawn 
into recess 9A of arm 8 to arrest the downward move- 
ment of piston 5, in the position illustrated in Fig. 5. 
The “clear” port has been uncovered, supplying air to 
sound the “clear” signal gong in the cab. As soon as 
the shoe 21 clears the brush the shoe will drop by gravity 
to seat the valve 15 and open exhaust port 19, releasing 
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the air from chamber 4. The pressure under piston 6 
will then return piston 5, shoe 21 and associated parts to 
their normal or raised position. 


When a “caution” indication is transmitted from the 
roadside to the locomotive the current through the con- 
tact brush will be of opposite polarity from that of a 
“clear” signal and the locking magnet will rotate in a 
counter clock-wise direction, throwing into operation the 
pawl 10, which will arrest piston 5 and locking arm 8 


Fig. 4—Shoe Device With Cover Removed, 
Latches in Normal 


Locking Arms and. 
Position ’ 


in the position illustrated in Fig. 6. In this position 
the shoe 21 will ride along the track contact to hold the 
valve 15 unseated and the “caution” signal will be sound- 
ed in the cab. As soon as the shoe rides off the rail the 
valve 15 will be seated, the “caution” signal silenced, and 
the piston 6 will return the movable parts to their raised 
or normal position, as described before. 

When a “stop” condition is existing the current from 
the roadside battery is cut off from the track brush, The 
valve 15 will be unseated as the shoe engages the track 
brush, and piston 5 will begin to move downward as be- 
fore recited. There being no current at this time the 
pawls 9 and 10 will remain in their inoperative or ‘neutral 
position, allowing the piston 5 to move to “stop” position 
(sce, Pigez e 

With the piston 5 in the “stop” position, air through 
chamber 4 will flow into chamber 36 and unseat the valve 
26, which will admit air from the train line into the goy- 
ernor control line. The by-pass 37 will allow air to re- 
main chamber 36 after the piston 5 returns to its normal 


position. Further movement will be made under “stop” 
conditions until a “clear”? or “caution” signal can be 
made. 
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Fak Automatic Brake-Valve Operation 


When the control piston is in “stop” position it uncov- 
ers the port leading to the automatic brake-valve. The 
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Fig. 8—Interior of Automatic Brake Valve 


air passing through this port into chamber 50 (see Fig. 
8) will act on piston 51 to overcome the resistance of 
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spring 52, to seat valve 53, thereby cutting off communi- 
cation between the main reservoir and the train line. At 
the same time the air in chamber 50 will force piston 55 
downward. This piston will cover the port 57 and un- 
seat valve 56, admitting air from the train line to the 
equalization tank. The air flowing into the equalization 
tank and governor connections will form the preliminary 
stage of reduction, which will range from 5 to 10 lb. A 
heavier reduction will take place as soon as the control 
piston of the shoe device is returned to its normal posi- 
tion, which will continue until a reduction of about 25 
or 30 Ib. has been effected, at which time the parts of 
the application valve will be restored to their normal 
position. The brakes can then be released by the en- 
gineer in the regular manner. ; 

The engineer can forestall the operation of the device 
when approaching a “stop” indication point by reducing 
the speed and manipulating the permissive cock, and there 
will be no brake application as long as the speed of the 
train remains below a predetermined rate. Medium speed 
control is provided by a time and space interval method; 
and low speed by a governor. ‘Stop’ conditions can be 
avoided until the train in advance comes to a stop, pro- 
vided the engineer slows down on receiving the “caution” 
indications. The speed of the train will determine the 
amount of brake pipe reduction, in addition to the air 
exhausting through the application valve. There will be 
an exhaust through the governor until the speed has been 
reduced to a determined low speed rate. 

When a block is occupied the “home” brush will regis- 
ter “stop” and the “distant” brush will register “caution.” 
When approaching a danger zone a “caution” indication 
is sounded at the “distant” brush. In order to forestall 
a condition requiring a brake application the speed of the 
approaching train must be reduced to allow the preceding 
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train time to clear the block in which it is moving before 
the approaching train reaches the home brush of that 
block. This is determined by the time required for the 
preceding train, which caused the caution condition to ex- 
ist, to clear the block in which it is moving, which is in- 
versely in proportion to its speed, the length of the block, 
and its position in the block at the time the caution con- 
dition was transmitted to the approaching train. 
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Neon Gas for Electrical Use 


In 1894 it was noticed by Lord Rayleigh that the density 
of nitrogen gas derived from the air was consistently 
slightly higher than that made by chemical means. This 
observation led to the discovery of argon which con- 
stitutes 1.3 per cent by weight (0.933 per cent by volume ) 
of the atmosphere. Since 1914, argon has been manu- 
factured from air for use as an inert gas in incandescent 
electric light bulbs and for some years now it has largely 
replaced nitrogen for this use. 

After the discovery of argon, the crude gaseous resi- 
dues left from extraction of nitrogen, oxygen and argon 
from the air were carefully collected and examined 
spectroscopically for the presence of other elements. Four 
were disclosed: Helium (now quite well known as being 
the balloon gas par excellence), neon, krypton and xenon. 
These all occur in air in such small amounts that they 
would be obtainable only at very great expense as scien- 
tific curiosities if it were not for the air liquefaction plants 
now operating in all the large industrial centers. At the 
present moment argon is the only one that can be called 
a commercial success. The helium used in balloons, is 
extracted from certain natural gases, some running as 
high as 2.5 per cent helium, although the average is con- 
siderably lower—whereas helium occurs in air only as 
one part in 250,000 by volume. Both the argon and the 
helium depend upon their inertness—what we might call 
chemical unfriendliness—for their industrial value. So 
far no application has been found for krypton nor xenon, 
which both occur in most infinitesimal quantities——many 
times less than helium. 

Neon, discovered in 1898, is more abundant in the air 
than helium, there being 15 parts of neon in one million 
parts of air. Like the other gases of the atmosphere 
neon is colorless, odorless and tasteless; it is very inac- 
tive and will neither support combustion (as does oxygen) 
nor combine with even the most re-active of the other 
chemical elements or compounds. It is very difficult of 
liquefaction, a temperature of 246 deg. C. (475 deg. F) 
being necessary ; purification must be carried out at liquid 
air temperature in special and expensive apparatus, abso- 
lute purity being quite difficult of attainment. 

Electrically, neon is most unusual. It is exceedingly 
sensitive to electrical. discharges ;.a tube containing a bit 
of mercury sealed in with pure neon when shaken will 
cause the neon to glow. The gas has an electrical con- 
ductivity seventy-five times as great as air. When in rare- 
fied condition, pure and dry, the passage of a high tension 
electric current causes it to glow with a very beautiful 
and noticeable orange red light. Numerous limited uses 
of these properties have been tried out so far. There is 
no doubt that neon has a commercial future when its 
proper applications are developed. Already some strik- 
ingly beautiful lighting effects have been produced and 
though the use of the gas is not widespread, it has met 
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with much favorable comment among advertising and dis- 


play experts. 
For signal purposes there is no doubt that the neon light 


has unique possibilities when its method of use has been 


suitably worked out. The neon light is not one that can 


be overlooked, its color and general characteristics being 


of a peculiarly distinctive nature. It has high visibility 


in daylight, and in fog, as well as having special brilliance” 


at night. 
In he. manner neon is coming into use as the current 


carrying agent in safety devices designed to protect elec- 


trical instruments and buildings from high voltages. 
These devices because of the peculiarities of neon will 
allow hardly any current to pass below what is known as 
their break-down voltages. In fact, below this point the 
current flowing through the gas is almost infinitesimal. 
When once the break-down voltage is reached, however, 
and it may be somewhat under 200 volts, depending on 
the design of the device, the current begins to flow. As 
soon as this occurs the neon is ionized; its resistance 


greatly decreases with a corresponding increase in carry- 


ing capacity. As the result of the lowered resistance, 
very high currents can be conducted by a trace of the 
neon, while in the case of other gases only moderate cur- 
rents can pass. Unless subjected for a long period to 
the action of the current these devices are able to function 
many times, a small tube with gas at very low pressure, 
conducting as much as 10 amp. 

Exhaustive tests in the laboratory have invariably 
tended to demonstrate that the accuracy and dependabil- 
ity of the neon type of lighting arrester is very much 
greater than that of any other arrester now known. If 
the results of experience in field tests parallel experience 
in the laboratory, there can be no question that an ex- 


tensive commercial application of neon is assured for use 


in the lightning arresters alone. 


The Interstate Commerce Commission has denied 


the petition of the New York, Chicago & St. Louis for 


a modification of the automatic train control order, to- 


permit it to make the installation required between Con- 
neaut, Ohio, and Brocton, N. Y., 
tion required in the commission’s order. 


A New Tunnel 


on an Electrified Line, Italy 


in lieu of the installa- 


} 
q 
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Elementary Theory of Alternating Currents 


A Series of Practical Articles Explaining a Difficult Subject 
in a Simple Manner 


By K. C. Graham 


Part [V—Further Consideration of Inductance and Capacity 


S mentioned previously, the effect of inductance, 

capacity or a combination of the two, is to limit the 

current flowing in the circuit so that it no longer 
follows Ohm’s law which states that current equals volts 
divided by resistance. The effect of the inductance or 
capacity is known as reactance in that it reacts against the 
primary voltage of the circuit. What actually happens is 
that a counter voltage is generated which displaces the 
primary voltage to a certain extent thereby limiting the 
effective primary voltage of the circuit and, consequently, 
the current. It is easier, however, to consider that the 


V 


(a) (b) 
Fig. 30 


reactance induces a spurious or false resistance into the 
circuit which when added to the ohmic resistance makes 


the total resistance such that the current really follows 


Ohm’s law. For this reason reactance is always expressed 
in ohms and its method of determination will now be 
considered. 

Inductive reactance, expressed Xi, is equal to 27fL 


where = (pi) is a Greek letter denoting the figures 3.1416; 


f is the frequency of the circuit expressed, in cycles per 
second and L is the inductance of the circuit expressed in 


henrys. 
i 


Capacity reactance, expressed Xc, is equal to ———~ 
rd te 


_ where the only unknown quantity is C which is equal to the 


capacity of the circuit in farads. The result in both cases 
is expressed in ohms. This is not added directly to the 
resistance of the circuit to obtain the total apparent re- 
sistance but must be combined with it in a way that we 
shall take up shortly. 

It might be wondered how the above formule are 


obtained and it may be stated that they are the result of 
higher mathematical calculations which the reader may 


take up after he has mastered the fundamental principles. 

It should be noted that as the frequency is increased 
the inductive reactance (for a given inductance in henrys ) 
will increase because it varies directly as the frequency 
as may be seen from a perusal of the formula. Con- 


_versely it may be seen that the capacity reactance decreases 


as the frequency is increased. As a concrete example let 
us assume that the inductance is .02 henry and the 
frequency 60 cycles, then the reactance is 6.28 ohms. | If 
the frequency is increased to 120 cycles the reactance be- 
comes 12.56 ohms. Again, let the capacity reactance be 
001 farad, then the reactance equals 2.65 ohms at 60 


cycles. On increasing the frequency to 120 cycles the 
capacity reactance decreases to 1.325 ohms. Thus it is 
seen that inductive reactance varies directly as the fre- 
quency while capacity reactance varies inversely as the 
frequency. This fact results in peculiar conditions in 
circuits that contain both, as we shall see further on. 

When an A. C. generator is connected to a resistor as 
in Fig. 30 (a), the current flowing through the circuit is 
in phase with the generated voltage as in Fig. 30 (b). As 
we learned a short time ago, the current would vary ac- 
cording to Ohm’s law. 


If the generator were connected to a circuit that con- 
tained only inductance in Fig. 31 (a), the current would 
lag behind the voltage to such an extent that it would be 
90 degrees out of phase with it as in Fig. 31 (b). The 
reason for this will become more apparent from a con- 
sideration of Fig. 31 (c). It will be remembered that 
the voltage generated in any conductor or sets of con- 
ductors depends on the rate at which the lines of force 
cut across the conductor or conductors. Thus if a wire is 
moved across a magnetic pole at the rate of ten feet per 
second the voltage generated will be only half as great as 
when the conductor is moved at the rate of twenty feet per 
second. The same reasoning will of course apply if the 
conductor is stationary and the magnetic pole is moved 
across it. As the current varies gradually from maximum 
to minimum throughout the cycle the flux will vary with 
it, since the flux depends on the strength of the current. 
In Fig. 31 (c) it is seen that the base of the half wave is 
divided into six equal parts of 30 degrees each, these 
division lines being extended upward to the curve of 


(a) (b) (C) 


Fig. 31 


current variation. These points of intersection are lettered 
a, b and c, and the lines of intersection are extended to the 
right. It may be readily seen that the distance I-a is 
greater than the distance M-b and that M-b is greater than 
the distance N-c. Now 1r-a, M-b and N-c represent the 
change in current for equal spaces of time 0-1, I-2 and 2-3 
and, since the changes in flux follow the changes in cur- 
rent, they may be taken as representing the change in the 
flux threading the turns of the inductance L. Now since 
the height z-a is greater than M-b, and that of M-b 
greater than N-c we may say that the flux is changing at 
a greater rate between o and a than between a and b; 
and that it is changing at a greater rate from a to 0b than 
from }b to c. When the flux is changing the lines cut 


261 


262 


across the conductors of L and generate a voltage in them 
that will depend on the rate at which the flux is moving 
across them. Therefore, the voltage generated while the 
flux is passing through the state of change from o to a 
will be the highest for the quarter wave while that be- 
tween b and ¢ will be the lowest. The nearer the zero or 
starting point of the wave the greater will be the rate of 
the variation of flux, the greatest variation being right at 
the zero point. Consequently this will be the point where 
the counter voltage induced in the inductance will be 
maximum. The nearer the maximum point of the cur- 
rent wave the lesser the variation in flux until, at the 
maximum point c the rate of variation is zero and the 
induced voltage will, naturally, be zero. The induced 
voltage wave is shown dotted in the figure. Here it is 
seen that the counter voltage is 90 degrees out of phase 
with the primary voltage wave (which the current 
follows). As the current decreases from maximum to 
zero the direction of the induced voltage will pass from 
zero to negative maximum as shown, this relation of 
voltage and counter voltage continuing so long as the 
generator is operating. 

The condition present in a circuit containing only 
capacitance is as shown in Fig. 32 (a)-(b). It is exactly 
the same as in the previous figure with the exception of 
the fact that the current leads the voltage by 90 degrees 


(q@) 


Fig. 32 


instead of lagging behind it by 90 degrees as in the case 
of the inductance. 

A circuit containing only inductance or capacity is 
purely imaginary and has only been considered for pur- 
pose of illustration because all circuits contain some re- 
sistance however small it may be. The truth of this 
assertion becomes readily apparent when we consider the 
fact that there is no perfect electrical conductor just as 
there is no perfect insulator ; for all conducting substances 
oiler some resistance to the passage of an electric current 
through them just as all so-called insulators will permit 
electricity to flow through them to a certain degree. Since 
there is no perfect conductor the turns of the coil which 
makes up the inductance of the circuit will offer some 
resistance to the flow of current. Therefore we may 
conclude that resistance must be considered at all times 
when considering the flow of current through a circuit 
that contains inductance, capacitance or both. 

Since this is true we may now consider just how resist- 
ance is combined with inductance or capacitance to give 
an expression for the apparent resistance of the circuit 
that will enable us to determine the current flowing when 
any given voltage is applied. In Fig. 33 (a) R represents 
the ohmic resistance of the circuit while L represents the 
value found by multiplying the inductance in henrys by 
2xf. These two lines are at right angles because the 
resistance is considered as being in phase with the applied 
voltage while the counter voltage caused by inductance L 
is 90 degrees out of phase with it. Since 90 degrees is 
one-fourth of a circle or a right angle, as it is called, the 
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two values are represented as shown, the relative lengths 


of the two lines R and L being equal relatively, to their — 


respective ohmic values. The extremities of the two lines 


. are joined by line Z which represents the combined value 


of the two. This value is called the impedance of the 
circuit and when the voltage is divided by this value the 
result represents the current flowing in the circuit. If the 
circuit contains capacitance rather than inductance the re- 
lation of R to C will be as shown in Fig. 33 (b), the 
direction of C being at right angles to R, but in the 


R 
bi 5 
L 2 ? J 
R 
(a)- (b) CC) 
Fig.vss 


opposite direction from that of L in the previous figure. 
This follows, of course, from the fact that the effect of L 
is opposite from that of C since the current lags in the 
case of inductance and leads in the case of capacitance. 
The value Z obtained in this case is used in the same way 
as that obtained in the case of the inductance to determine 
the value of the current flowing in the circuit. That this 
value is actually equal to the combined value of R and L or 
C may be proven very readily as in Fig. 33 (c). Itisa 
well known proposition in geometry that the square of 
the hypotenuse of a right triangle is equal to the sum of 


‘the squares of the other two sides, the two sides being 


R and L or C while the hypotenuse is the connecting line 
Z. Thus if R is 4 inches long and L, 3 inches, then Z 
will be 5 inches because the square of 4, which is 16, 
added to the square of 3, which is 9, equals the square of 
5, which is 25 thereby proving our formula to be correct. 
This may also be proved by drawing the figure on paper. 
Thus if the resistance of the circuit is 4 ohms and the 
reactance 3 ohms, the impedence will be 5 ohms, and if 
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Fig. 34 


the voltage is 100 the current will be 20 amperes. This 
current will lag behind the voltage by the angle K Fig. 33. 
This follows from the fact that the counter voltage of the 
inductance opposes the voltage and so prevents the current 
from following the variations in the voltage wave at the 
instant they occur. Another way of looking at this 
subject is to consider it in the following manner: The 


current that flows in a circuit must be the result of the 


pressure in the circuit at the time and therefore, current 
C in Figs. 31 and 32 must follow voltage waves that may 


August, 1924 


also be represented by curve C. We must conclude then, . 


that there are two voltages active in the circuit—the 
primary or impressed voltage J’, of the generator and the 


resultant or effective voltage that is in phase with the 
~ current C, and which is the result of the combined voltages 


of the generator and the reactance. It might be assumed 
that the counter voltage of the reactance partially neutral- 
ized that of the generator, but such is not the case because 
it adds the same amount to the generator wave at the 
finish of the half wave of generator voltage that it sub- 
tracted from it at the beginning of the half wave of 
generation. Therefore the effect of a reactance is not 
to absorb any of the generator voltage, but rather to throw 
it out of step with the position it would occupy if the 


R 
Cc 
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reactance were not present. We shall return to this sub- 
ject later in connection with the study of power, but shall 
let it drop for the present. From the foregoing it will 
be plain that the amount that the current is out of phase 
with the voltage will depend on the relative values of the 
resistance and the reactance of the circuit, while the cur- 
rent flow will depend on the combined value of the resist- 
ance and the reactance. 

Fig. 34 shows the conditions represented in Fig. 33 
(a) and (c), and illustrates a circuit containing resistance 
and inductance, the values being as shown in Fig. S3mhe). 
Fig. 34 (c) and (d) represent a circuit containing resist- 
ance and capacitance as in Fig. 33 (b)’. 

There is still another case to consider ; that of a circuit 
containing resistance, inductance and capacitance. This is 
represented by Fig. 35. Since the effect of inductance is 
opposite to that of capacitance it is only natural, as 


ar 
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previously mentioned, that the two would neutralize each 
other if they were equal in value. “Thus a capacity re- 
actance of two ohms will neutralize an inductive reactance 
of two ohms if the two are connected in series as shown 
in the figure. When this happens the circuit is said to be 
resonant and the only limiting feature of the amount of 
current flowing through the circuit is its ohmic resistance. 
This is shown in Fig. 36 (a). 

Fig. 36 (b) shows the condition existing when the in- 
ductive reactance is four ohms and the capacity reactance 
is two ohms. The inductive reactance is neutralized. to 
the extent of two ohms by the capacitance so that only 
two ohms of inductive reactance are active in the circuit. 
The same condition, with the exception of the fact that 
the capacitance is the greater of the two, is represented 
in Fig. 36 (c). The result is the same, however, regard- 
less of which one predominates. < 

It is very easy to develop a formule for calculating the 
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above by applying the knowledge gained in connection 
with Fig. 33 to Fig. 35. In Fig. 36 (b) Z squared equals 
R squared plus P squared. P is equal to L minus C. 
Therefore we may write our formula Z? = R? + (L— 
GC) or f= V RO ee ne wresultior the condi- 
tion represented by Fig. 36 (c) would be represented 
Z = vV k?+ (C—L)?. If the capacitance of the circuit 
is zero (only inductance. and resistance present) the 
formula would be Z? = R?+ L?. If the inductance is 
zero the formula becomes Z? = R? + C?. If both are zero 
aac and Z, vie 

As a numerical example of the above let the resistance 
of the circuit be 6 ohms, the inductive reactance four ohms 
and the capacity reactance two ohms, Z? = 6? + (4— 2)’, 

fa Oo" = 10 Zine O =O 325. 

If the inductance were two ohms and the capacitance 
two ohms then Z?=6?+ (2—2)?, Z2?=6'-+ (0)?, 
Gea Ol. ZL? = 30ers: 


Sanding and Stoning of Commutators* 


In the article on “Grinding and Turning of Commu- 
tators,’’ we discussed methods of trueing a new commu- 
tator or one on which the surface is in such condition that 
it cannot be put in good shape by the use of sandpaper 
or a hand stone. Where the surface is merely rough or 
dirty or where high mica is present there is no need of 
grinding or turning; sanding or stoning is an entirely 
suitable method of resurfacing a commutator in such con- 
dition. In fact, a hand stone, properly applied, will re- 
move flat spots provided they are not of too great extent. 

Sandpapering is a satisfactory method of cleaning a 
commutator that is not out of true and is considered by 
some engineers as the best means of polishing a commu- 
tator after trueing by some other method. However, it 
cannot be depended on to remove flat spots even of small 
extent. While it may appear to eliminate them, the effect 
is merely to broaden out the spot so that it is no longer 
apparent to the eye. Such a condition will have to be 
corrected by stoning or, if spots are very wide, by grind- 
ing or turning. In bad cases of high mica a stone will 
also be found superior to sandpaper. : 

In sandpapering a commutator do not use a paper of 
too coarse grain. It is better to select a rather fine grain 
and take longer to do the work. In this way deep 
scratches will be avoided and subsequent operation im- 
proved. If sandpaper is used for putting the final polish 
on the commutator a very fine grain should be selected. 
Further improvement in results will be attained by at- 
taching the paper to a block of wood cut to the radius of 
the commutator to be cleaned. 

One of the principal objections to the use of sandpaper 
for cleaning a commutator is that it very rarely leaves 
the bars properly round. On an unslotted commutator, 
particularly where the mica is high, the sandpaper has a 
tendency to flatten the center of the bars. This can be 
partly counteracted by the use of a moderate amount of 
oil on the paper. This tends to make the mica cut more 
readily and reduces the cutting effect on the copper. It 
should not be used in excess or it. will work into the mica, 
carrying particles of copper with it, and short circuits 


will result. 
On a slotted commutator sandpaper even when used on 


*Abstract of a bulletin published by the National Carbon Co., Inc. 
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a block rounded to fit the commutator has a tendency to 
flatten or bevel the edges of the bars. Oil should not be 
used when sanding a slotted commutator as it will cause 
the copper dust and sand to collect in the slots, while if 
no oil.is used the centrifugal action will throw the dry 
dust from the slots. 

Emery paper or emery cloth should never be used on 
a commutator, especially when it is being cleaned with 
the current flowing through the armature. The reason 
for this is that emery is an electrical conductor and par- 
ticles are likely to become imbedded between the seg- 
ments and cause short circuits. 

A hand stone has advantages over sandpaper as a 
means of cleaning a commutator providing a stone with 
smooth, fine grain and free cutting properties is selected. 
Its lack of flexibility eliminates the tendency to flatten 
the commutator segments which often occurs when sand- 
paper is used. As with sandpaper, it is best to form the 
stone to the curvature of the commutator. In this way 
the tendency to gouge and pit the commutator surface is 
reduced. Moreover, the stone thus bridges over any 
small flat spots in the commutator and completely elimin- 
ates them instead of just broadening them out. Consider- 
ably worse commutator conditions can be corrected with 
a stone than with sandpaper but eccentricity or broad flat 
spots can only be removed by grinding or turning. The 
limitation to the use of a hand stone is the question of 
whether or not it can be kept from jumping as the in- 
equalities of the surface pass under it. 

Where it is possible to arrange a good rest for the 
stone, it may be used as a hand turning tool and flat 
spots removed which could not be permanently removed 
by holding the stone flat against the commutator. With 
this method a much smaller area of the stone is brought 
in contact with the commutator than in the previous 
method. 

If too large an area is in contact the stone will 
slide over the surface instead of cutting steadily and the 
object of using this method is defeated. Hand turning 
with a stone requires considerably more skill on the part 
of the operator than where the stone is held flat against 
the surface. The support must be very rigid or vibra- 
tion of the stone will occur and small pits and holes be 
dug in the surface. 

Unless the operator possesses sufficient skill to use this 
method properly, he had better resort to grinding or 
turning to correct conditions that are too bad to be elim- 
inated by a stone held flat against the surface. 

When sandpapering or holding the stone flat on the 
commutator it is best to run the armature at normal speed. 
In hand turning with a stone, it may be better to reduce 
this speed somewhat. This can be determined by experi- 
menting to find the speed at which the stone cuts most 
freely. 

In any method of finishing a commutator surface, one 
thing that must be avoided is diagonal scratches on the 
finished surface. This is especially true if strictly non- 
abrasive brushes are to be used as it may take such 
brushes several weeks to polish out these scratches. 
Diagonal scratches on a commutator fill up with fine par- 
ticles of carbon and give it a dull and dirty appearance. 
Furthermore, if the edges are rough, they may be a cause 
of unnecessary brushwear. A stone is superior to sand- 
paper in this respect for commutator surfacing, as the 
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particles from the sandpaper are coarser, free themselves 
more readily and rolling out to the side, form more diag- 
onal scratches than are formed by the more firmly im- 
bedded and relatively smaller particles of the stone. For 
the same reason, it is important that the side to side 
movement be slow in either sanding or stoning. 

After finishing, the commutator should be wiped off 
carefully to make sure that all particles of free copper 
have been removed and the armature should be blown 
out thoroughly. It is also well to make an electrical test 
for grounds before putting the armature back in service. 


Universal Generator Regulator 


Among the new devices recently brought out by the 
Safety Car Heating & Lighting Company, New Haven, 
is an arrangement on the back of car lighting generator 
regulators making them interchangeable regardless of 
their capacity and resulting in a reduction in the number 
of parts to be carried in stock. The current regulating 
coil and main switch series coil are wound for 25 and 50 
amperes capacity only, but the connections are so arranged 
that a regulator with 25-ampere coils can be set for either 


The Universal Regulator Is Suitable for a Wide Range of Current 
Control 


25 or 40 amperes and the regulator with 50-ampere coils 
can be set for either 50, 75 or 100 amperes. 
When these improved generator regulators are applied 


for use with generators having capacity less than the 


maximum setting of the regulator, a fibre cap is applied 
to the cut-out stud so that the regulator cannot be set 
above the maximum capacity of the generator. If it is 
later found desirable to use a higher capacity generator 
with the same regulator, maximum setting is obtained by 
substituting a brass cap in place of the fibre cap. 


Contracting for Electric Power Service 


Suggested Form of Contract Which Provides for Power at 
Cost with Increasingly Better Service 


By Sidney Withington 
Electrical Engineer, New York, New Haven & Hartford R. R. 


HE practice has gradually developed, in making con- 
tracts for electric power, to base the price on what 
amounts virtually to the cost of production. This is 

on account of the fact that government agencies generally 
have assumed jurisdiction over the rates of return on 
capital investment in public utilities companies. It would 
in many ways be of advantage to go a step further and 


base large power contracts on actual production costs, and 
the following notes are presented with a view to stimulat- ’ 


ing discussion on this question. _ 

The usual form of contract for steam-generated electric 
power under present conditions consists of two principal 
parts, (1).“Primary” or “Demand” or “Service” charge 
based on the maximum demand received over a given 
period (usually five minutes, fifteen minutes, thirty min- 
utes or an hour), and (2) “Secondary” or “Energy” 
charge based on the quantity of energy actually used. 

The primary or demand charge is intended to cover 
fixed charges such as depreciation, interest, taxes, pro- 
rated on the basis of that portion of the power plant, 
equipment, and other facilities set apart for the use of 
each customer. It is contemplated that out of this portion 
of the power charges the stockholders will obtain the re- 
turn on their money invested and pay interest on borrowed 
money. 

The secondary or energy charge usually represents ap- 
proximately the production cost (maintenance and opera- 
tion) with the addition of an item to cover all contingen- 


cies which can be foreseen. 


Within the last ten or fifteen years there has sprung up 
the custom of including in addition to the primary and 
secondary charges, a provision to cover fluctuations in the 
cost of fuel, which it is now recognized cannot be ac- 
curately predicted from year to year. In some instances 
also variation in labor rates is recognized and provided 
for by an appropriate provision. 

The principal items which go to make up the cost of 
power production are thus recognized in important power 
contracts and the price of the power is virtually based on 
cost, on account of state regulation. However, an impor- 
tant item is left largely to chance, and the large consumer 
is likely to lose a consideration of considerable value when 
on account of improvement in the art of power production, 
facilities of increased efficiency are developed and installed. 
Furthermore, the power company is quite likely, in figur- 
ing its power costs, to err on the safe side in considering 
contingencies, many of which are extremely improbable. 


Consumer Would Benefit 


It is thus evident that if a contract were made for power 


‘at actual cost, it would be of benefit to the consumer and 


should not be of any disadvantage to the power producer. 
The developing of such a contract, and defining actual 
power costs, should not present serious difficulties. Im 
fact, the present method of determining prices is based 
to a very large degree on the solution of many of the 
problems which would be involved. For instance, it is im 
general from the primary or service charge (based on the 
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pro rata demand of each consumer) that the owners of 
the property and the bond holders receive a return on their 
money. Indeed, this return or interest rate is now fixed 
in many localities by the public utility regulatory bodies. 

There are two general methods of regulating the divi- 
dend rate of public utilities properties. The more com- 
mon one is to fix a percent of the capital invested which 
it has been determined is fair under the local conditions. 
The interest rate having been determined, the power rates 
are naturally fixed automatically to allow this rate to be 
paid. Increased economy of production is reflected only 
in lower rates for power. The other means of interest 
regulation consist of a sliding scale, the return to the 
stockholders being an inverse function of the rate to the 
consumer. This method, of course, to be fair, must take 
into account fluctuations in cost of material and labor 
items over which the utility company does not have con- 
trol. These components, however, may be readily deter- 
mined and allowed for. This method has a distinct ad- 
vantage over the other in that it leaves an automatic in- 
centive on the part of the utility company managers to 
continually endeavor to increase the efficiency of power 
production and distribution. 


Depreciation Provided For 


Not only must the stock dividends and bond interest be 
paid from the primary charges, but an allowance must be 
made for depreciation, and this is one of the more intri- 
cate problems of determining actual cost. The problem, 
however, exists to as great an extent in determining power 
rates at present as it would if power were to be furnished 
strictly “at cost.” 

“Depreciation” arises from three sources, (1) wear- 
and-tear, (2) inadequacy and (3) obsolesence. A machine 
or other property is retired from service if it is worn out; 
if it becomes inadequate on account of growth of require- 
ments of the service to be performed; or if it becomes 
obsolete on account of increased efficiency of more modern 
apparatus. While each of these three sources may be en- 
~ tirely distinct from the others as a cause of removal from 
service, nevertheless all three operate fundamentally in 
exactly the same manner and there is usually no occasion 
to differentiate. 

When a unit of a plant has become unserviceable from 
any cause and must be replaced, the investment repre- 
sented by it (less the salvage value) ceases to be a portion 
of the capital used for the production or distribution of 
power. The cost of the new unit cannot be added to the 
cost of the original one, but must replace it. The loss in 
capital over a period of years is a part of the cost of pro- 
duction during that time. Depreciation may thus from 
some points of view be considered an operating expense. 

The most usual method of meeting this problem is this: 
When a facility is retired from service there should have 
been money set aside which, added to the amount that the 
facility is then worth either as second-hand or as scrap 


material, is sufficient to pay for its replacement in kind. - 


Contributions to this replacement fund should be made 
regularly, in order that the total value of the property 
may not diminish. The amount of this periodic contribu- 
tion is based fundamentally on the probable life of the 
apparatus, which is a matter of judgment or estimate. 
There is now, unfortunately, no generally accepted basis 
for estimating the probable life of various component parts 
of power generating and distributing facilities. There is, 
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however, a vast amount of information available and it 
should be relatively easy for an unprejudiced body of 
technically experienced men made up of representatives 
of power companies, large power consumers and public 
regulatory bodies, to get together and agree as to the 
probable life (considering, of course, all three items— 
wear-and-tear, inadequacy and obsolesence) under various 
typical conditions, to be used as a guide in determining 
depreciation. 

Of the three factors in depreciation (wear-and-tear, 
obsolesence and inadequacy), one or another will deter- 
mine the life—the question is, which? This affects the 
salvage value estimated. All figures which are set up by 
a joint committee should fully explain how they are de- 
veloped, if they are to be of value in individual instances. 

The actual life of any individual building or machine or 
boiler or transmission line or duct line or cable may not, 
on account of local conditions, correspond exactly to the 


average expected life as set up, but in the long run there — 


is little to be feared with respect to such inconsistencies, 
and as conditions change from time to time and additional 
information is available there is nothing to prevent a modi- 
fication of the assumed average term of life for the various 
items. . 

Having developed in an entirely impartial manner, for 
the guidance of the power company manager, an average 
presumed useful. life for each important part of his prop- 


erty, and a presumptive residium or salvage value, the - 


depreciation charges are readily calculable. It is to be 
noted, however, that the periodic charges or contributions 
to the depreciation fund should not usually be made (as 
they are generally made at present) on a “straight line” 
basis, that is, by dividing the total desired amount of the 
fund by the pre-determined life of the facility, for the 
fund is not idle while it is in the making, and each contri- 


bution is immediately put to work as soon as it is made, 


and thus earns interest. The amount of these periodic 
contributions, whether monthly, quarterly, semi-annual or 
annual, should logically be determined on an annuity or 
“sinking fund” basis, such that with the interest added, 
the final desired amount will be reached at the end of the 
allotted time. The compounding should, of course, be 
figured as often as the contributions are made. 


A Fund for Making Needed Improvements 


The reserve or depreciation fund as it accrues may be 
invested in the concern for extensions in the plant or it may 
be invested outside in readily convertible securities. 
either instance the fund represents the gradual loss in capi- 
tal of the physical plant, and in either instance the fund is 
usefully employed and is thus earning interest. This is 
entirely satisfactory if there is not to be a sale or reorgani- 
zation of the property during the period under considera- 
tion. 

In developing the amount thus to be set aside for the 
depreciation fund each year, the property should be divided 
into its various component units and the life of each unit 
estimated separately. The contribution to that part of the 
fund represented by a given unit is thus based on the 
assumed life of the unit and its salvage value; and total 
contribution to the depreciation fund is merely the sum of 
the individual contributions. 

There are other ways of taking care of the depreciated 
value of facilities, some of which do not require an estimate 
of the life of the units or of their salvage values. If there 
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were a sudden unexpected growth of demand for service or 
a radical improvement of production standards which made 
it imperative or desirable to replace relatively new facilities 
it might conceivably be logical to impose the burden of the 
amortization wholly upon those benefited by the replace- 
ment. This may, however, be dangerous as compared 
with the principle of paying for the facility as it is used. 

There are those, however, who advocate this method of 
taking care of depreciation. It is claimed that it has the 
advantage that when a facility is removed from service its 
length of life and its salvage vaiue are known and the 
amortization is therefore definitely fixed. There is no 
necessity for estimates which may or may not be accurate. 
If an organization is growing rapidly this method may give 
rise to some complication in financing. 

If the units of a facility are relatively small in cost as 
compared with the annual budget, it may be satisfactory 
not to maintain any depreciation fund but to charge all re- 
placements against operation. This, of course, reduces the 
accounting complications a great deal, but there is some 

danger that it may overburden the expenses if extra large 
escent are made in any one year. 

Tt matters little in the long run how the depreciation item 

is figured i in calculating cost of power, providing whatever 
method is used is followed logically to its conclusion. The 
problems involved all exist and must be solved regardless 
of how the power is to be sold. 
- In addition to the interest and depreciation charges, the 
items of taxes and insurance may be included in the fixed 
or primary charge. These charges are readily determined, 
as they are actual expenditures. It is, however, perhaps 
more reasonable to consider insurance premiums under 
“Operation” than as part of the fixed charges, that is, to 
figure them as part of the cost per kilowatt-hour rather 
than as part of the cost per kilowatt, as the insurance 
premium, from a cost standpoint, replaces over a term 
of years the occasional catastrophe. 

Having thus determined the aggregate fixed or capital 
charge, each large consumer Svcd pay a pro rata amount 
based on the proportion which his demand bears to the total 
demand on the plant facilities. The cost surplus capacity 
which is necessary to assure reliable service and allow for 
contingencies is thus divided among those who benefit by 
it. This ratio which each consumer pays, of course, varies 
from time to time, and an average figure must be arrived 
at. 

An exceedingly important consideration should be noted, 
especially in connection with power for electric traction 
purposes, where it may be impossible on account of various 
contingencies to control the demand. The company supply- 
ing power should agree to furnish such capacity as may be 
available upon emergency and at a cost which is commen- 
surate with the service rendered and which does not penal- 
ize the consumer. A railroad may occasionally experience 
extreme traffic congestion on account of a wreck or other 
interruption, and it is that kind of emergency in which the 
power company should be willing to assist with its surplus 
capacity at reasonable cost. 


A further consideration of importance in this connection 


is that of power factor. The consumer who provides a load 
with a favorable power factor should not be burdened with 
the cost of providing facilities for the customer whose 


power factor is low. An incentive should be provided to 


the consumers to provide loads with as high a power factor 
as possible, even at the expense of added apparatus to bring 
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this about. Many power companies now take cognizance 
of this and the problem would not be further perantantedn in 
“power at cost” agreements. 

The method of arriving at the secondary or energy cost 
on the basis of actual cost is very simple. The unit cost is 
merely the total aggregate expense of operation and main- 
tenance divided by the total output in kilowatt-hours. 
Some arrangement, of course, must be made to differentiate 
between day-to-day or ordinary maintenance or replacement 
items, and items which should be taken care of by the de- 
preciation fund. There is in general a fairly sharp line of 
demarcation, but it is nevertheless true that there is a 
twilight zone which must be accurately defined in order to 
avoid misunderstanding. This may be done in a number of 
ways, any one of which should be entirely satisfactory to 
meet all conditions. Some work in this direction has al- 
ready been done by government regulatory bodies. 

The transmission losses should, of course, be paid for by 
the consumer. These can readily be calculated. 

It is true that the large consumer is a more attractive 
customer than the small one, and the unit price of power to 
him may therefore logically be somewhat less. This factor 
can readily be taken into consideration in figuring the costs 
in any one of a number of different ways, perhaps by an 
equitable contribution to the surplus account which is main- 
tained to take care of “lean” years. 


Conclusion 


The furnishing of power at actual cost will give the large 
consumer the benefit of increased economies in production 
as they are.developed and obviate the necessity on the part 
of the utility of setting up a generous item estimated to 
cover contingencies which may never arise, and the benefit 
of which is obtained, if they do not occur, by future con- 


.sumers who have had no part in contributing to the surplus 


which is thus attained. 

Under a system of contracts for power at actual cost a 
more accurate method of determining depreciation should 
be developed. There are various methods of solving the 
problem, but a standardized method should be arrived at. 
This can best be done by a joint committee on which are 
technical and accounting representatives of power compan- 
ies, consumers and public regulatory bodies. There is 
ample information available for the use of such a body, and 
the results of its action (which should be entirely unpreju- 
diced) would be of great value as a guide in determining 
rates, even under present day conditions. 

The fixed costs and energy production costs will both 
necessarily fluctuate from time to time as power costs fluc- 
tuate, and the consumer cannot definitely know in advance 
exactly what he will be obliged to pay for power. This, 
however, is true today even in “fixed price” contracts, prac- 
tically all of which contain coal adjustment clauses and 
many of which contain labor adjustment provisions. 


The centennial of the Baltimore & Ohio Railroad, 
which will be celebrated in 1927, has been made the sub- 
ject of a joint resolution in the Legislature of Maryland, 
under which the governor of the state is authorized to 
appoint a commission of seven members, to serve with- 
out compensation, to co-operate with the railroad com- 
pany and the city of Baltimore in conducting a suitable 
celebration. The charter of the railroad company was 
granted on February 28, 1827. 
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Superpower Report Made Public 


LECTRIFICATION of transportation in the north- 
eastern section of the United States need not lag if 
adequate means of generating power are provided for, 
according to the conclusions reached in the report of the 
engineering sub-committee of the Northeast Superpower 
Committee made public Monday, July 28, at the Depart- 
ment of Commerce. Herbert Hoover, secretary of com- 
merce, is chairman of the committee. The report states 
that the increasing electrical power demands of the north- 
eastern area of the United States, if they are to be sup- 
plied on an economical and adequate basis, necessitate the 
extension of interconnection between the different sys- 
tems, the building of large, centralized, steam-electric 
plants located at strategic points and the development of 
the large hydro-electric projects. 

These recommendations, in the committee’s opinion, will 
mean the saving of over 50,000,000 tons of coal every 
year ; production of power at less cost; security in power 
supplies against interruption with its losses through dis- 
turbed production and unemployment; larger reserves of 
power through which other industrial development need 
not lag, awaiting power construction; electrification of 
transportation with increase in its efficiency; extension 
of power uses to the farm and saving of human effort. 

The present report is an outgrowth of a conference held 
in New York City last October, with the consent of Presi- 
dent Coolidge, between Secretary Hoover and the chair- 
man of the State Utilities Commission of the eleven north- 
eastern states. This conference led to the formation of 
the Northeastern Superpower Committee, composed of 
representatives of the states and of the federal govern- 
ment. While others were engaged on the legal questions 
involved, an engineer sub-committee undertook a compre- 
hensive survey of the technical aspects of superpower 
development in the states affected. Their report, now 
given to the public, will be referred to a meeting of the 
full committee to be held some time next fall. 

The survey of power facilities and power needs made by 
the engineer sub-committee covers the states of Maine, 
New Hampshire, Vermont, Massachusetts, Rhode Island, 
Connecticut, New York, New Jersey, Pennsylvania, Dela- 
ware, Maryland and the District of Columbia. There has 
been included also some reference to the states of Ohio, 
Virginia and West Virginia, since under certain circum- 
stances power in these regions will be contributory. 

Five charts which accompany the report are of particu- 
lar interest and value to the prospective users of power as 
well as thosé who are interested in power development. 
The first chart shows steam power developed, projected 
superpower steam stations, hydro-electric power de- 
veloped, potential hydro-electric power, soft coal fields, 
and hard coal fields. The second chart shows the distri- 
bution of present power consumers with an estimated in- 
crease for 1930. The third includes a layout of existing 
transmission systems. The fourth shows existing trans- 
mission lines of 110,000 volts and over and indicates cer- 
tain new lines that will be necessary to bring power from 
possibly cheap sources of production to the larger load 
centers. The fifth chart divides the northeast section of 
the country into areas and makes a comparison of costs 
of power from various sources. 

The report as a whole contains a concise and a straight- 
forward statement of what the Department of Commerce 
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hopes may be accomplished by interconnection of power 
systems in the northeast section of the United States. The 
report indicates growth in the use of electric power for 
industrial and other purposes. It recommends extension 
of interconnections between different systems, construc- 
tion of large steam plants strategically located, and de- 
velopment of large hydro-electric projects. 


D. T. & I. Locomotive Wiring and 
Lighting System 


HE Detroit, Toledo and Ironton Railroad has given 
the term “standard equipment” a broader significance 
as applied to locomotive. In addition to such special 


features as aluminum cab floor, large windows, cushioned 
seats and nickeled fixtures, there is the lighting system. 


Arrows Point to Running Board Lights Which Will Be Standard 
on All Power 


A railroad locomotive is popularly believed to carry 
about the same number of lights as an automobile. In- 
vestigation of a standard D., T. and I. Railroad engine 
will show that it 1s equipped with fifteen lights and plugs 
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Wiring Diagram for D. T. & |. Locomotives 


for extensions. Many locomotives have approximately 
ten lights and trouble plugs. 

Complete locomotive lighting system greatly enhance 
the ease and safety with which firemen and engineers may 
perform their duties. 

The newest addition to the lighting system on D., T. 
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and I Railroad locomotives is two lights under the side 
running boards. The purpose is to afford illumination at 
night for oiling and inspection, incidentally doing away 
with the obnoxious torch formerly used by engineers. 
‘The bulbs are inclosed in cast-aluminum frames which al- 
so serve as reflectors. This equipment is installed on 
locomotives while being repaired. 

‘The D., T. and I. Railroad standard tool boxes, fastened 
to one side of the locomotives, neat the cab, have a work- 
ing light connected to an extension cord, affording con- 
‘venient illumination in time of trouble. A plug for another 
extension cord, thirty-five feet long, is located in the cab. 
Within easy reach of the engineer are switches for the 


“Tool Box to Be Standard on All D. T. & I. 
Box Is Already Installed on Three-fourths of the Locomotives 


running board lights, order light, classification light, head- 
lights and two gage lights. One gage lamp was 
eliminated by placing three gages on one bracket. 

The switch engines have two lights on the rear of the 
tender. One is a headlight and the other illuminates the 
footboard, assisting trainmen to find the step in the dark- 
ness. The headlight may be dimmed. 

The wiring plan is simple, and avoids use of an un- 
‘necessary length of wire. Flame-proof No. 14 wire is 
‘used, insulated with asbestos and rubber. The bulbs are 
all 15-watt, 32-volt rating, except the headlights, which are 
.250-watt, 32-volts. Sunbeam turbo-generators are used. 
After turbines pass successful tests for speed and voltage, 
‘they are sealed to prevent tampering while locomotives 
-are on the road. 


Diesel-Electric Tugboat for 
Pennsylvania 


es first Diesel-Electric tugboat ever built was recently 
completed by the Pennsylvania. The steel hull was 
constructed at the Staten Island Shipbuilding Yards and 
delivered to the Pennsylvania at its Hoboken Marine 
Yards where the propelling machinery was installed and 
‘the tug outfitted. The boat which is known as “P. R. R. 
Tug No. 16” is now receiving its dock and river trials on 
‘the Hudson River and Upper Bay. 
The principal parts of the propelling machinery consists 
-of two Winton-Diesel oil-burning engines, each operating 
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a Westinghouse generator to supply current for a 575 hp. 
motor, turning the screw propeller. The pilot has direct 
control of the propelling machinery as well as the steering 
apparatus and signals to the engine room are eliminated. 

The tug is 105 ft. long and has a 24-ft. beam and draws 
It will be used for general purposes in 


12 ft. of water. 
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New York Harbor, including the handling of car floats 
between Jersey City and the various terminals of the 
Pennsylvania System. It will also be tried out between 
Cape Charles, Md., and Norfolk, Va., for the purpose of 
developing similar tugs for service between these points. 


Two New Switches 


Two new devices have recently been added to the line of 
the Bryant Electric Company’ of Bridgeport, Conn. One 
of these is a shallow push button switch which is made 
single pole, double pole, three and four point styles. The 
depth of this switch is 1 7/32 in. from the outside of the 
yokes to the backs of the porcelain cups. The contact 
terminals are held with two screws which is an improve- 
ment over the ordinary switch construction which employs 


_ INVAYE .. 


Shallow Push Button Switch Lock Type Tumbler Switch 


only one screw per terminal. The current carrying parts 
are insulated from all other metal parts, 

The second device is a lock type tumbler switch which 
has a fibre shield slotted to receive the actuating key. 
This switch is intended for hallways, waiting rooms and 
for places where it is desired that only those persons hav- 
ing the proper keys may operate the lights. These 
switches can be obtained in single pole, double pole, three 
point or four point styles as desired. 


A Method of Cleaning Enameled Steel Reflectors 
By Louis D. Moore 


Enameled steel reflectors used about roundhouses, coal- 
ing stations and similar smoky locations soon acquire a 
coating of carbon which it is practically impossible to re- 
move by ordinary methods. In an increasing number of 
cases reflectors are being installed which have a cast or 
other hood and removable reflector, and where such re- 
movable reflectors are in use the following method, which 
has been successfully tried on the Missouri Pacific, will 
be found effective. 

The reflectors are placed in a suitable receptacle, such 
as a metal drum, containing water and “soda ash”’ (car- 
bonate of soda or “‘sal soda’’) in the proportions of about 
one gallon of soda ash to twenty gallons of water. They 
are then boiled in this solution for about fifteen minutes, 
either by putting a fire under the receptacle or by use 
of live steam, after which they are removed, rinsed thor- 
oughly in clear water and dried. They will be found to 
be restored to their original whiteness, without any dam- 
age to the surface of the enamel. 

Where one piece reflectors have been salvaged they 
may be made as good as new, so far as the enameled sur- 
face is concerned, by the above process, immersing both 
reflector and socket in the solution. The cleansing effect 
is noticed on the sockets as well as the reflector. 


An Unusual Case of Motor Heating 
By A. ForEMAN 


Some time ago I had occasion to investigate a 20 hp. 
3 phase squirrel cage motor of popular make, that became 
so hot that the insulation began to smoke after a run of 
three or four hours. The motor had been pulling the load 
for several years without any apparent trouble but the 
foreman said that he had noticed the fact that it had been 
gradually running hotter and hotter for quite some time 
past, until, at last, it reached the point when it started to 
smoke. 

I started the motor up without load and it appeared 
to run normally. After a 15 minute run I shut it down 
and felt over the winding to see if I could detect any hot 
coils. I also examined the rotor for loose bars and as no 
trouble was located here I naturally inferred that the 
motor was overloaded due to some defect in the more or 
less complicated apparatus that it was driving. The load 
was applied, a current reading taken and the motor was 
found to be slightly underloaded rather than, as I had 
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suspected, overloaded. Therefore I decided to load the 
motor for a period of two or three hours and to examine 
it thoroughly at the end of this time so I had the load 
applied and went to another part of the plant to do some 
other work meanwhile. 

Upon returning at the end of an hour and a half I found 
the motor abnormally hot. I immediately took another 
current reading to convince myself that the load had not 
increased in some manner or another but found that the 
load had not changed in the least. The motor was shut 
down and the winding, together with the rotor, thoroughly 
examined for points that were not of the same tempera- 
ture but nothing unusual was noted except that the wind- 
ing was hot all over. As this told me nothing I decided 
to dismantle the motor to see if anything should present 
itself. Upon removing the rotor I noticed that the slots. 
were closed by means of magnetic (iron) wedges. I 
casually touched one of them and almost blistered by 
finger before I could withdraw it. This then I decided 
must be, undoubtedly, the source of the trouble and further 
investigation proved this conclusion correct. I found 
practically all of these wedges grounded, vibration having 
worn out the thin paper insulation that separated them 
from the iron laminations. These grounded wedges pro- 
vided a low resistance path for eddy currents in the lamina- 
tions, particularly at the surface, thus giving rise to: 
enormous currents which caused heating of the whole 
machine. 

After reinsulating the wedges the motor was found to: 
operate at a temperature hardly to be designated as warm.. 


The Better View 


Now and then some bird will wail, and squawk a most. 
depressing tale; of morals on the slump: 
soon we all shall ride upon a steep toboggan slide, and 
wind up with a bump... . Old age has quenched his 
youthful fires, or else he has suppressed desires, which. 
fear Convention’s wrath; because beneath his thin-skinned 
hide, he longs to cut a swath that’s wide, along the prim- 
rose path When e’er I hear this type of goof, 
I long to Lift hin with my hoof, I want to clout him quick, 


for only constipated owls, can hoot such pessimistic yowls- 


—when they think the world is sick. 
I’ve watched the flapper and her sheik; she’s not just 
what one would call meek, in these jazzy—bim-bam days: 


perhaps she smokes a cigarette, and gulps the drink which. 
But she will. 
mother a new breed, and tolerance will be their creed;. 
they'll face life with a song: when they hit life’s rocky ~ 


she can get, by artful Sheba ways 


‘ 
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he’s sure that — 
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road, and lift from us our heavy load, the world will wag 
along. ~. 

I'm told our business men are hogs, they'll drive the 
country to the dogs, for they act like Feudal Lords: the 
common runt is now so poor, he can’t buy Packards any 
more, and has to ride in Fords The gink who 
copped things with his hooks, and chummed around with 
other crooks, maybe flourished ages back, but such 
methods rank and crude, are little things which now pre- 
clude, annexing surplus jack Anyone can cop 
some kale, and waste no time in dodging jail, or hiding 
in the woods, if he will simply use his bean, in a business 
which is clean, and deliver up the goods I find 
that things are on the mend, that we do business with a 
friend, that both are shootin’ square, that facts surrounded 
by a haze, and all old underhanded ways are getting scarce 
and rare. 

So when you hear some buzzard wail, and start to puke 
a dismal tale: just figure he is dense: listen to the birds 
that sing, in fact do almost any thing, which restores your 
confidence. 


A Fable 


In the days succeeding the Centaur, when horses, mules 
and asses were used as the propelling power of vehicles 
to transport humans, gates were used to stop travelers 
on the highways when a railroad train approached. The 
horses, mules and asses, seeing the gate across the road, 
stopped and let the train go by in safety to themselves. 

In the progress of mankind motor vehicles were pro- 
duced, and then the ass, instead of drawing the buggy, 
climbed into the front seat and became the driver of the 
flivver. Since that time he has usually been unable to 
see a gate at a railroad crossing, and if he did occasionally 
glimpse it, it was his delight to run it down in trying to 
beat the train across the track. 

Moral—Keep the ass in his place —Daily Journal Press, 
St. Cloud, Minn. 


Appreciation 


He was whistling at his work 
With a grin upon his face. 
Not a solitary shirk 
Seemed to loiter in the place, 
But this youth who caught my eye 
Seemed to glory in his task, 
So I stopped to find out why 
And this question paused to ask: 


“Tell me this, my cheerful lad, 

As you whistle at your bench, 
Why is it you seem so glad 

To employ that heavy wrench? 
Why so earnestly today 

Do you labor at your task?” 
And he looked as though to say: 

“That’s a foolish thing to ask.” 


Then he answered with a grin 
As he laid aside his wrench. 

“Just today the boss came in 
And he stood beside my bench 
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And he spoke to me like you, 

Then took up this work of mine, 
Looked it over, looked it through, 

And then said, ‘It’s simply fine!’ 


“You can talk about your pay 
And the pleasure of a raise, 
But I’m telling you today 
That a little word o’ praise 
From the man you’re working for 
Does a fellow lots 0’ good 
And it makes him, more and more, 
Want to keep on sawing wood.” 
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Answers to Questions 


I have an induction motor of the following construction ; 
stator, 3 circuit, delta; slots 180; pitch 1 to 12; con- 
ductors © per slot; rotor 1 circuit Y ; slots 142; slip 5 per 
cent; conductors 2 per slot; r.p.m. full load 585. I would 
like to secure the following imformation,—lWhat is the 
secondary voltage when the rotor 1s locked? When the 
rotor 1s not locked and starting up under light load? 
When starting up with heavy load? How would a person 
go about a test to obtain this data?—C. T. G. 


Induction Motor Relations 


If the motor were a good transformer, the secondary 
voltage with the rotor locked and with full voltage ap- 
plied to the stator would be approximately 600 volts, but 
due to magnetic leakage, which is very high when the 
motor is locked, the secondary voltage would be materially 
lower and would probably be around 500 volts. When 
the motor is operated at 585 r.p.m. the secondary voltage 
would probably be in the neighborhood of 40 volts. When 
starting with light load or with heavy load, the secondary 
voltage is the same, provided the same primary voltage 
is used. If started on full voltage, the secondary voltage 
in either case corresponds to the locked secondary. Ti 
started on a reduced primary voltage, the secondary 
voltage is reduced in hke proportion. 

To determine the secondary voltage values for this 
motor, it may be operated on reduced voltage, say 110 
volts, with the rotor blocked and readings taken on the 
secondary voltage with the voltmeter. The value thus 
obtained on 110 volts would be approximately one-fourth 
of the secondary voltage with locked rotor under full 
primary voltage. The secondary voltage under running 
condition can be read directly by means of a voltmeter, 
provided. the latter is suitable for a low frequency circuit, 
as the secondary frequency at 585 r.p.m. would be three 
or four cycles. 


Questions for August 


1. Can you tell me which country has the most power- 
ful electric and steam locomotives and the tonnage they 
can pull?—C. B. 

2. What is meant by a storage battery being in.a 
“starving” condition?—M. L. 


A Composite Welding Electrode 


An are welding electrode of unique construction was 
recently brought out by the General Electric Company. 
It consists of a flux coated central metallic core, which 
is enclosed by an outer metallic layer or sheath. The 
sheath prevents the flaking off of the flux in handling and 
insures against dissipation of the flux by the arc. The 
desirable characteristics of the electrode as listed by the 
manufacturer are stability of the arc, with the resultant 
ease of manipulation; rapid deposition and good penetra- 
tion; sound, tough welds made without the necessity of 
removing the slag of previous layers; maximum economy 
resulting from high welding speed, small amount of power 
consumed, small amount of metal for required strength 
and high quality and reliability of the weld. 

The electrodes are supplied in four sizes, 3/32, 1%, 5/32 
and 1% in. in diameter. The coating of flux between the 
core and the sheath is 2%4 thousandths of an inch thick. 
It is shipped in coils or reels, or is straightened and cut to 
either 14-in. or 22-in. lengths, and supplied this way in 


50-lb. bundles. 


A Tapered Arc Welding Electrode 


Taperod is the name which has been coined to describe 
an arc welding electrode which is smaller at one end than 
at the other. It is a development of the Electric Arc 
Cutting & Welding Company of Newark, N. J. The 
purpose of this form of rod is to provide for the undesir- 
able heating of the electrode. As the heat develops in 
welding, the uniform increase in the thickness of the 
tapered electrode provides heat compensation along its 
entire length. The heating of the rod due to resistance 
loss is compensated for by the larger diameter of that part 
of the electrode which carries the current the longest. 
The manufacturer states that the gradually increasing 
diameter of the electrode allows a corresponding increase 
in deposition with a constant heat value in the work while 
waste ends are reduced to a minimum because the rod does 
not become red hot as it becomes short. 

The electrodes are tapered by a rolling and swaging 
process and are coated after being shaped. The rolling 
and swaging is an added factor in the process of manu- 
facture, but the price of the tapered rods is not to be 
increased above that of the straight flux coated electrodes 
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manufactured by this company. ‘Taperods are made from 
a variety of materials for all kinds of electric are welding. 
They are made in one size only: ¥ in. in diameter at one 
end and 5/32 in. at the other. 


Welding Material for Building Up Worn Surface 


High carbon electrodes and gas welding rods made for 


building up worn surfaces on high carbon steel parts,. such 
as battered rail ends, steel tires, buffer castings and switch 


points, were recently introduced on the market by The | 


Page Steel & Wire Company. 
When properly used, the metal: deposited from the rods 


will show a carbon content varying from .60 to .80 with 
a corresponding scleroscope hardness varying from 30. 
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The gas welding rods are furnished in 36-in. lengths 
and in four sizes: 5/32 in., 3/16 in., 1/4 in. and 5/16 im. 


in diameter. The electrodes are supplied in the same 
sizes and in either 14 in. or 36 in. lengths. In direct cur- 
rent electric arc welding the high carbon electrodes are 


used on the positive side, where Page Armco electrodes — 


The finished weld made 


are used on the negative side. 


with either the gas welding rods or electrodes may be 


eround, but is not readily machinable. 


Enclosed Switch with Maximum Safety 


The National Board of Fire Underwriters through its 
laboratories in Chicago has recently given its official ap- 


proval of the principle and design of the safety type 
switch as manufactured by the Super-Safety Electric 


Company, Chicago, and has given this switch the AA 


classification for both fire and accident, this rating being 


the highest attainable for a switch device. 


The foundation of this device is a base piece of insula-_ 


tion having compartments, covered with a plate or shield 
which is slotted to permit the free movement of blocks 
of insulation which set into and move out of these com- 
partments as they are turned by the handle attached to 
a square shaft passed through these blocks. Upon the 
faces of the blocks are contacts and fuses. Upon the 
ends of each compartment in the base piece are fixed 


receiving contacts with which the movable contacts om 
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the aforesaid blocks engage, thus making and breaking 
the circuit as the handle is turned. 

Reference to the illustrations will make this clear; thus 
Fig. 1 shows the blocks face down and switch “on”; Fig. 
2 shows the blocks face up and the switch “off”; the fuses 
being accessible. 

The operating crank of the switch is so designed that 


Fig. 1 Fig. 2 


the door of the case can be opened only when the switch 


contacts are in either the full “on” or full “off” position 


The position of the crank and latch is shown in the “on” 


position in Fig. 3. Pushing these latch levers as shown 


in Fig. 4 releases the crank and opens the switch. With 


the door open the switch is inoperable from either posi- 


Fig. 4 


Fig. 3 


tion “off” and “on.” Thus it is necessary to close the 
door to operate the switch. The coil spring between the 
latch and operating arm gives the quick break for the 
contacts and also causes a buffer action to eliminate jars. 
The switch cannot be left in partial contact, although the 
points may be touched momentarily. ; 


New Man Cooler Fans 


Workers in foundries, drop forge shops and other 
places where the heat is intensive will be interested in a 
new, high efficiency, man-cooler fan just developed by 
the Buffalo Forge Co., of Buffalo, N. Y. This unit is 
made in two sizes, the larger having a 36-in. diameter fan 
wheel while the smaller has a 30-in. wheel. The entire 
fan is of heavy construction, to insure against vibration 4 
the screen enclosing the fan wheel is*extra heavy, while 
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the rim itself is made of 2%4 x 2% angle iron. The unit, 
however, can be moved easily from place to place. 

This cooler, as shown here, consists of but three es- 
sential parts—the fan wheel, a direct connected motor and 
the pedestal. The wheel is composed of ten blades so 
designed that the air is delivered in a concentrated solid 
stream. This factor of air delivery is important here in 
order that the best cooling efficiencies at the lowest ex- 
penditure of power may be had. A direct connected motor 
placed directly back of the fan wheel supplies the motive 
power. The 36-in. man cooler fan is supplied with a 
5 hp. motor, while the smaller fan is equipped with a 3 
hp. unit. The speed for both fans is 900 r.p.m. The 


Large Capacity Man-Cooler Fan 


pedestal is a heavy casting; four bosses are provided in 
the base for foundation bolts in case the unit is maintained 
in a permanent location. 


Because of the concentration of air obtained with this 
unit, the carrying power is great. It is claimed that men 
supplied with the cooling blast receive actual physical 
benefits which enable them to perform more work in the 
same time and decrease labor turnover. The motors 
furnished are large enough for continuous operation under 
the most severe conditions. ; 

The watts input are 2,280 for the 36-in. fan and 1,340 
for the 30-in. fan. The larger fan delivers 15,000 cubic 
feet of air per minute while the smaller one has just one- 
half this capacity. 


a 


The Morse Engineering Co., St. Louis, Mo., have 
just been appointed exclusive territorial selling agents for 
The Ramsey Chain Co., general offices and works Albany, 
NENG. 

The Gibb Instrument Co., Bay City, Michigan, 
manufacturers of electric welding equipment, announce 
the appointment of D. A. Clements to represent them in 
Missouri and southern Illinois, with headquarters at 4167 
Washington avenue, St. Louis, Mo. 


The Missouri-Kansas-Texas is offering its em- 
ployees an opportunity to purchase adjustment mortgage 
five per cent bonds of the road at 56 per cent of the 
par value. The company will buy the bonds on the open 
market and will sell them to the employees on a semi- 
monthly payment plan. 


The Strom Ball Bearing Mfg. Co. announce the 
opening of the Strom Distributing Station at 2322 South 
Michigan avenue, Chicago, for the convenience of auto- 
mobile and truck dealers, fleet owners, service stations, 
repair shops, and car owners. A cemplete stock of Strom 
ball bearings for replacements is available. 


At Willow Grove Park, Philadelphia, Pa., on Sun- 
day evening, July 27, a passenger train of the Philadel- 
phia & Reading struck an automobile on a crossing and, 
besides wrecking the automobile and killing three of its 
occupants, was itself wrecked, the locomotive being over- 
turned and the engineman being mea injured, Five 
other persons were injured. 


Ten persons were killed and the same number were 

injured when a bus carrying 26 persons, mostly children, 
was driven in front of a New York Central passenger 
train at Oak Harbor, Ohio, on July 23. The driver halted 
for an east-bound passenger train, according to wit- 
nesses, and started before the train had fully cleared the 
crossing, and as the bus passed behind the east-bound 
train it was struck by one moving west. 


The double track electrification work on the Long 
Island Railroad between Jamaica and Babylon is being 
actively pushed. The erection of the six substations at 
Laurelton, Lynbrook, Freeport, Wantagh, Amityville and 
Babylon is scheduled to be completed by January 1, 1925. 
Equipment for the buildings is already being manufac- 
tured and the installation of this apparatus should begin 
in October and be finished by *May 1, 1925, under the 
contract. 


The Packard Electric Company, Warren, Ohio, 
announces the opening of a branch office at Atlanta, Ga., 
under the management of S. A. Redding. Mr. Redding 
recently joined the Packard Company, having been en- 
gaged for the past five years in consulting and construc- 
tion engineering work in Rio de Janeiro, Brazil. Prior 
to his going to Brazil, Mr. Redding had many years ex- 
perience as an electrical engineer with the Georgia Rail- 
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way & Electric Company and the Georgia Railway & 
Power Company. The address of the Atlanta office will 
be 624-625 Healey Building. 


Electric lights are required in the marker and clas- 
sification lamps of locomotives in Canada by an order 
recently issued by the Board of Railway Commissioners. 
The order applies to all new engines that have electric 
light installations, and to all locomotives after December 
oh1O2s 
held last February, in which the brotherhoods claimed 
that oil lamps were not reliable and usually were not well 
maintained. 


The superpower system of interconnected steam — 


and hydro-electric generating plants that will serve all of 
the central, west and south of Germany is rapidly develop- 
ing in that country as the result of high cost and shortage 
of coal. Tremendous deposits of lignite, a brown coal 
half way between peat and true coal, occur in the Rhenish 
Westphalian districts and Brandenburg and Saxony. 
Modern long distance transmission has made it possible 
to build generating plants at the lignite mines and carry 
the electric current to the points of demand. Forty per 
cent of all electricity developed in Germany is derived 
from lignite which is being used at the rate of 150,000,000 
tons per year. 


Railroad Wages Lead Other Industries 


Railroad wages continue to lead those of manufacturing 
industries, according to the National Industrial Confer- 
ence Board, New York City, which has recently investi- 


gated the trends of wages, hours and employment of | 
railway labor as a whole from the 1914 period to the 


end of the first quarter of this year. In the first quarter 
of 1924, the average hourly earnings of all railroad wage 
earners were 60 cents, which is 136 per cent greater than 
the hourly earnings in 1914, and 10 cents below the high- 
est peak of 1920. The purchasing power of the weekly 
earnings of these employees in the first quarter of 1924 
was 30 per cent greater than in 1914, showing a slight 
increase since the second half of 1923. This condition 
is due to a slight increase in earnings and a slight de- 
crease in the cost of living. 

These figures are based on the average number of 
wage earners on those railroads whose annual revenues 
total one million dollars a year or over. During the 
first quarter of 1924, the number of wage earners stood 
at 1,249,873. 

The board made a comparison between the trends of 
wages for skilled labor in foundries and machine shops 
and that of skilled shop labor on the railroads. In 1914, 
the average hourly earnings of both were nearly equal, 
but by 1920 the railroad group had advanced far ahead. 
In the first quarter of 1924 the earnings of skilled labor 
in foundries and machine shops were 108 per cent greater 
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than in 1914, but the railroad skilled shop labor at the 
end of last year were earning 142 per cent above the 1914 
to 1915 level and advanced still further to 72.2 cents per 
hour in the first quarter of this year. The board’s report 
discusses in detail the rates of wages of railroad workers 
in relation to their different classes of employment and 
in relation to the cost of living. Incidentally, it shows the 
hourly earnings of unskilled railroad workers were 130 
per cent greater than at the-end of the first quarter of 
1924 than in 1914. It shows also that practically all 
increases and reductions in railroad wages since the ter- 
mination of federal control were based on the rulings es- 
tablished by the United States Railroad Administration, 
and that the wages of the train and engine service em- 
ployees, therefore, have never risen relatively so high as 
the wages of other classes of railroad labor. 

In general, the board states that railroad labor as a 
whole and two of its principal sub-divisions—skilled shop 
and unskilled labor—were materially better off early in 
1924 than in 1914. It is also shown that the average 
working week per employee was considerably shorter and 
the purchasing power of weekly earnings substantially 
greater. The position of the train and engine service 
employees, however, was not so advantageous as that of 
other classes of railroad labor or of railroad labor re- 
garded as a whole. 


Rock Island to Hold Tournament 


The Chicago, Rock Island & Pacific will hold its first 
anniversary tournament in Chicago on October 11, inci- 
dent to the 72nd birthday of the railroad. The tourna- 
ment will consist of various athletic, musical and other 
events participated in by Rock Island employees repre- 
senting the first and second districts. Employees eligible 
to participate in the tournament are to be chosen by 
elimination contests or trials on the various divisions of 
the two districts, the finals to be played by the repre- 
sentatives of the two districts at Chicago on October 11. 
To be eligible for entry in any of these events it is neces- 
sary that the applicant be an employee of the road and 
have been in the service for six months or more on 


October 10. 


The events will include baseball, tennis, bowling, soccer, 
football, swimming, relay races, track and field events, 
tug of war, horseshoe pitching and checker contests. In 
the musical events there will be a contest between the best 
brass bands of each district and between the best or- 
chestras of each district. In the case of events where 
teams or groups are contesting silver cups will be awarded 
as prizes to the winners. A supremacy banner will be 
given the district credited with the highest score of the 
tournament. The cups and supremacy banner will remain 
in the possession of the winners until the 1925 tourna- 
ment. The winning of the cup or the supremacy banner 
for three consecutive years will entitle the team or groups 
winning in the same to retain them permanently. In 
addition to the supremacy banner, a division banner also 
will be awarded to the division with representatives who 
score the highest number of points in the tournament. 
The division banner will remain in permanent possession 
of the division winning it each year. Gold, silver and 
bronze medals will be awarded to successful contestants 
in the individual games. “ 
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Swedish Railways Changing Motive Power 


A desire to utilize the country’s abundant supply of 
“white coal,” and keen competition of automobiles on the 
short-haul passenger and freight traffic, are two reasons 
for the increasing use of gasoline motors and the electrifi- 
cation of the Swedish railway system. Th “white coal” 
supply is preferred to fuel which can only be imported at 
great cost and is changing the great trunk lines of Sweden 
from steam railways to electric lines; while the result of 
the automobile competition has caused increased use of 
gasoline motors, particularly Diesel motors, and _ the 
shorter local passenger lines, mostly privately-owned, are 
now rapidly being transformed into a motorized train 
service. At the present time there are about fifteen of 
these trains in operation on the Swedish lines. From five 
to ten cars are now under construction, and plans are 
under way for an increase in the number of motorized 
trains—some for lines partly motorized and others for 
lines now using steam power exclusively. 

The motor train is far more economical to operate on 
short lines, since only one operator is required; it also 
permits better service than a steam train. The Diesel 
operated trains have even competed successfully with 
both passenger bus lines and motor truck freight service 
in various sections of the country, and have apparently 
become an established part of the Swedish transportation 
system. It is thought that motor-train service will grad- 
ually displace the steam-driven train on the short or 
feeder lines, in the same meastire as electric power is 
rapidly displacing steam on the trunk lines. 


Personals 


Edwin B. DeVilbiss, at one time electrical engineer 
of the Northwest System of the Pennsylvania, was recent- 
ly promoted to the position of superintendent of motive 
power of the Central 
Pennsylvania Division 
eastern region of the 
Pennsylvania with 
headquarters at Wil- 
liamsport, Pa. Mr. 
DeVilbiss was born 
September 13, 1884 at 
Fort Wayne,  Ind., 
and was. graduated 
from Purdue Uni- 
versity in 1908. He 
entered the railway 
service on July 1 of 
the same year as 
special apprentice of 
the Pennsylvania in 
the Fort Wayne Shops 

and in January, 1911 
he was promoted to motive power inspector. On April 1, 
1912, he became electrical engineer of the Northwest 
System and on June 1, 1915 he was appointed assistant 
engineer of motive power on the Central system. He was 
appointed assistant engineer of motive power in the office 
of the general superintendent of motive power on October 
15, 1917 and on March 1, 1920, Mr. DeVilbiss was pro- 
moted to superintendent of motive power of the Eastern 
Ohio division, with headquarters at Pittsburgh, Pasty 


E. B. De Vilbiss 
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year later he became master mechanic of the eastern 
division with headquarters at Canton, Ohio, the position 
be held at the time of his recent promotion to superintend- 
dent of motive power. 


H. B. Clark, formerly an electrical engineer with 
the N. Y., N. H. & H. Ry., has taken the position of 
electrical designing engineer with the Solvay Process 
Company, Solvay, N. Y. 


W. J. Emig has been recently appointed carbon product 
engineer connected with the railway sales division of the 
National Carbon Company, Inc.,. of Cleveland, Ohio. 
Mr. Emig was born 
al DulialO wen eer es 
August 30, 1886, and 
entered the employ of 
the Pennsylvania Rail- 
road as car lighting 
electrician in Decem- 
ber; A911 insAvoust 
I916,= he awas.cae 
lighting electrician for 
the Pullman Com- 
pany. In August of 
1920 he was appointed 
assistant foreman in 
charge of repairs to 


commercial electrical 
vehicles and _ from 
September, 1920, to 


W. J. Emig 


August, 1923, he was 
connected with the Edison Storage Battery Company on 
sales and service work, at which time he was appointed 
a member of the National Carbon organization. 


Trade Publications 


Electric Machinery Manufacturing Company, Min- 
neapolis, Minn., in its bulletin No. 833 illustrates and de- 
scribes the E-M Junior synchronous motors for direc 
current connection to small compressors. 


Electrical History—“Forty Years Ago,” is the title of 
a 21-page booklet illustrated with pen and ink sketches, 
published by the Westinghouse Electric & Manufacturing 
Company. The booklet describes briefly electrical prog- 
ress which has been made during the past 40 years and 
the relation of the Westinghouse Company to this 
progress. 


Howell Electric Motors Company, Howell, Mich., 
has recently issued its new catalog showing exploded 
views of the Howell red band motors and explaining the 
construction details of these motors. A report from the 
Electrical Testing. Laboratories is included in the booklet 
showing the result of high voltage test of insulated wire 
used in the manufacture of the Howell motors. 


The Western Electric Company, New York, has 
recently issued a 40-page manual on commercial and in- 
dustrial lighting. Among the subjects treated are the 
selection of lighting systems, types of lighting, the selec- 
tion of fixtures, floodlighting and special lighting. Vari- 
ous kinds of lighting fixtures are illustrated and de- 
scribed and a number of plans are given on how to plan 
various lighting installments. 
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National Carbon Company, Inc., Cleveland, Ohio, 
has recently issued its new carbon brush catalog. As 
it is being distributed, the book contains 46 pages, but it 
is of the loose-leaf type of construction to allow for 
changes and additions which may be made from time to 
time. The catalog contains many illustrations of car- 
bon brushes, diagrams of details and many useful tables. 


The Superheater Company of New York and Chicago 
have just issued a second edition of its Instruction Book 
covering installation, operation and maintenance for Model 
496 Superheated Steam Pyrometers. The book is intended 
primarily to give instructions covering the application of 
the pyrometer to superheater locomotives. A pyrometer 
test set is described and inspection of the pyrometer and 
tests of various parts with and without the test set are 
given. An added feature of this description of the book 
is the order list covering pyrometer parts in the back of 
the book. A copy of this book will be gladly sent to any- 
one mentioning this publication. 


A text book on power transmission, and silent chain 
transmission in particular, has just been issed by the 
Ramsey, Chain Co., Inc., Albany, N. Y. 
48-page book, in two colors, illustrated and bound. 
It treats on the comparisons between the various meth- 
ods of drives, leather and rubber belting, gearing, 
direct drives, and silent chain. It covers the transmis- 
sion problems in the following fields: Machine tool, punch 
presses, shears, wood-working machinery, fans and blow- 
ers, mixing machinery, grain elevators and flour mills, 
pumps and compressors, etc. It has complete engineer- 
ing information and data for laying out silent chain 
drives. 


Albert & J. M. Anderson Manufacturing Company, 
Boston, Mass., has just issued its bulletin No. 37 illustrat- 
ing and describing Anderson automatic time switches. 
The bulletin contains 48 pages and covers practically 
every condition for which automatic time switch devices 
are used. The clocks used with these switches are unique 
in many respects. Among other features is the Sunday 
or holiday cut out attachment and the season changing 
devices whereby the variation in the time at which the 
clock operates the switch morning and night is in accord- 
ance with the season of the year. The time switches are 
made in a number of types for different purposes and are 
electrically wound or hand wound as desired. 


The Westinghouse Electric and Manufacturing Com- 
pany has recently published a new booklet known as 
Folder 4532-A, dealing with Westinghouse Fabrics and 
Papers for insulating purposes. All the forms of treated 
and untreated fabrics, papers, sleeving, tapes, cord and 
thread manufactured by the company are fully described 


in the booklet and their principal applications given. For * 


the purpose of easy reference, tables have been included 
setting forth in tabulated form the thickness, width, ap- 


proximate weight, and size of the various materials de-— 


scribed. For the treated fabrics and for the untreated 
fabrics and papers, approximate breakdown voltages have 
been given for each material under these classifications. 
The materials described in this folder are those used in 
the manufacture of Westinghouse electrical apparatus and 
made available to the general trade. The booklet is of 


interest to all users of insulating material in any of its 
various forms. | 
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‘o say that batteries will give satisfactory performance 
they are properly cared for is a platitude. Giving them 
the attention they deserve requires 


What Are systematic supervision. To apply sys- 
Your Batteries tematic supervision to railroad condi- 
Doing? tions is often difficult, but it is not 


impossible. The method used must 
e sufficiently flexible to include all of the various condi- 
ons under which the batteries are used and it must at the 
ume time be simple if it is to be effective. 
A simple and effective method of keeping a record of 
rage battery conditions developed on the Soo Line is 
escribed elsewhere in this issue. A card file holds the 
omplete history of each battery so that it can be found 
asily when wanted and the card file is made effective by 
bulletin board which keeps the condition of all batteries 
n the road constantly before the eyes of the supervisor. 
‘he board is a form of condensed index, posted on a bulle- 
n board and kept up-to-date from the work reports 
ined in each day by the foremen. The scheme is sim- 
le, usable and effective. The size of the board re- 
uired might limit its application on very large roads, 
ut it is also possible that a modification of the method 
ould be made in such cases. Certainly the method merits 
ae attention of all who have need of an easy system for 
eeping an accurate record of battery conditions. 


‘he convention of the Association of Railway Electrical 
Ingineers in Chicago next month will be the fifteenth 
annual get-together meeting. On one 
or two occasions it has been ad- 
visable to omit the convention due to 
unusual economic conditions, but 
) these omissions have inevitably been 
ollowed by a larger and, in every respect, a more success- 
ul meeting in one following year. 

It has Been apparent for everal years that different ar- 
angements would have to be made properly to accommo- 
ate the increasing number of electrical supply manufac- 
urers who exhibit their products during the convention. 
n the past both the exhibits and the convention meeting 
lave been held on the same floor of the hotel, but this year 
he entire 19th floor has been given over to the exhibitors 
hile the meetings will be held in another part of the 
uilding. As with the majority of the A. R. E. E. con- 
entions, this one will be at the LaSalle Hotel in Chicago 
nd the sessions will be held from October 21 to 24, in- 
lusive. It is more than probable that the exhibits will 
’e ready for inspection during the evening of October 20, 


_ The Fifteenth 
| Annual 
Convention 


although the first convention session will not be held until 
the following morning. 

The indications are that the committees will break all 
previous records in the scope and character of their re- 
ports. If you are at all interested in knowing what the 
latest electrical developments are, by all means be on hand 
when the gavel falls. You may think you are doing 
things pretty well on your own road, but it is not impos- 
sible that you may get quite a surprise when you find out 
someone else has rendered your methods obsolete. There’s 
nothing more true than the old motto, “Live and Learn.” 
It is far better to be jolted out of your complacency than 
to go along missing the advantages of doing the thing the 
“better way” simply because you never heard of it. Don’t 
overlook any benefits you ought to enjoy—in short, make 
it your business to be at the convention! 


Wiring and lighting layouts are usually made in the field ; 
someone goes to the place where the work is to be done, 


observes requirements, takes meas- 

Laying urements, plans the layout and writes 
Out up a complete bill of material. Some- 
Work times the layout is made at head- 


quarters, the bill of material being 
made up from the blueprint plan and elevation of the 
building to be wired. Frequently this second method 
causes trouble. The blueprint does not show a variety 


- of local conditions which necessitate changes in the wiring 


and the result is that too much time must be spent doing 
the work, more material must be provided, or some com- 
promise must be made in good workmanship. 

Sending a man out from headquarters to lay out the 
work does away with such difficulties, but electrical work 
now has many ramifications and there are many small 
jobs to be done at widely separated places. The electri- 
cal engineer, or his first assistant, once did all of the lay- 
out work, but on the larger roads that is no longer possi- 
ble. A man located permanently in the district ‘plans the 
work, or it is done by the construction foreman who hap- 
pens to be near the place when it becomes necessary to lay 
out the work and prepare a bill of material. 

Wiring and lighting practices throughout the country 
for all kinds of service have reached a high state of de- 
velopment. It can be said of the Pe lpond and to their 
credit, that they use the best of these methods. Railroad 
conditions require rugged material that is dependable 
and that requires little maintenance. This fact is some- 
times overstressed to the point where the railroad man 
thinks he must have something special. Wiring devices 
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are now available, however, to suit the most exacting, and 
the modern tendency is to make railroad lighting conform 
closely with the rather more highly standardized indus- 
trial practice. Light is becoming the paramount issue 
and wiring and lighting devices are used which will pro- 
vide lighting to meet good standards of illumination. 

The present need of the railroads therefore is to estab- 
lish more highly standardized methods for wiring and 
lighting buildings and yards. Some roads have already 
done this and have profited by the results. Good light is 
provided—making it possible to speed up the work and 
do it more efficiently—and lighting installation work has 
been greatly simplified. The local man, even though he 
is not an electrical engineer, when he is given a code and 
a list of standard material, can with his knowledge of 
local conditions make out a complete bill of material for 
any one of the small installations that must be made from 
time to time. 


In an editorial in another column entitled “Laying Out 
Work,” the statement is made that railroad managements 
have come to the realization that 


Using good light is essential to good shop 
Lighting work. At one time a few electric 
Facilities lights which would serve as markers 


to keep men from falling in the pits 
in a roundhouse, augmented by smoking torches, was con- 
sidered sufficient. Now something that can be classed as 
illumination is demanded and this demand is being backed 
up with justification by the lighting requirements of a 
number of state industrial commissions. 

Given a good lighting system it is necessary to main- 
tain it and this part of the problem is not so often given 
sufficient consideration. 

The value of a reflector lies in its ability to collect the 
light from a lamp and distribute it properly over a useful 
plane or working area. This value is easily and rapidly 
lost through the accumulation of dirt. Such an accumu- 
lation also shortens the life of a reflector as the dirt col- 
lects corrosive elements. Obviously it is necessary to keep 
reflectors clean. Strange as it may seem, however, there 
are thousands of high grade reflectors in shops and yards 
literally rotting away with dirt and rust and not perform- 
ing the service for which they were purchased. There are 
just two remedies for the situation, both of which should 
be applied. The lighting units should be made accessible 
and the users of the light should be educated to the value 
of keeping the reflectors clean. Cleaning reflectors may 
be made easy by mounting the unit in such a way that it 
can be lowered for cleaning or for making lamp renewals. 
If this feature is not included, care should be taken to 
mount the lamps so that they can be reached easily with 
the aid of a ladder, from a crane or otherwise. <A light- 
ing unit placed in an inaccessible position soon becomes 
in reality a small heating element which uses current, but 
gives very little light. 

The lighting engineers on some roads have accom- 
plished much in the way of education by preparing brief 
instruction bulletins covering the use of lamps and reflec- 
tors; these are sent to all points on the road with an edict 
from the management. Asking a man to use the tools 
which have been furnished to make his work easy would 
appear unnecessary, but apparently the value of good light 
is rather generally overlooked and missionary work is still 
needed. ) 
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New Books | 


Arc Welding Handbook. By C. J. Holslag, 250 pages, illustra- | 
tions, diagrams, 5 in. by 7% in., bound im wutation leather, | 
semi-flexible covers. Published by the McGraw-Hill Book | 
Company, New York City. Price $2.00. j 

The book is a practical manual for instruction in are) 

welding. Each detail of every type of arc welding is fully 

explained. in such simple language as to permit no room. 
for doubt as to just what the writer intended. Not only is 
the book of value to the beginner, but it is useful to the 
welding supervisor as well. Furthermore, the arrangement 
of the subject matter is such that the work may be readily 
adapted for use as a text book in schools and colleges. | 

In fact, the book was obviously prepared with this thought | 

in mind for at the end of each of its 25 chapters, a num-| 

ber of questions are given covering the subject matter 
in the chapter immediately preceding. | 


Handbook of Direct Currents. By K. C. Graham, 164 pages, 102 | 
illustrations, 5 in. by 7% in. Bound in cloth. Published by | 
Simmons-Boardman Publishing Company, New York City. 
Price $2. ‘ | 

Many books have been written on direct currents but it. 

is doubtful if any has ever before approached the subject 

in the same manner in which the author has in this little 
volume. The book is prepared to meet the need of the 
novice in electrical work, the beginner who requires his. 
information in easy steps, which are fully explained in 
simple language and by sketches which are readily under-| 
stood. The material has been arranged in a logical man- 
ner, beginning with the most elementary principles and 
proceeding by easy steps to the more technical phases of | 
the subject. 

While the book is entirely suitable for the use of anyone 
desiring to acquire a knowledge of the underlying prin-. 
ciples of direct current, it is especially well adapted to 
the use of men engaged in car lighting departments of 
steam railroads. The author of the book was at one time’ 
employed in this branch of work and understands the’ 
need of the men in this field for a knowledge of the basic’ 
theory which is so valuable to the successful development | 
of the railroad electrician. As may be appreciated from 
the size of the book, it contains no superfluous matter, 
and yet a careful inspection fails to show that anything 
important to the education of the reader has been left out. 

In short, the book fills a long felt want for men who have 

not had the opportunity for class instruction, but who are’ 

desirous of advancing themselves by gaining a knowledge) 
of the principles which they are applying in their daily 
work. | 


Developments in Power Station Design. By Edwin Austin, 271 
pages, illustrations and diagrams, 8 in. by 11 in. Bound in’ 
cloth. Published by D. Van Nostrand Co., New York City.| 
Price $9.00. 

Present interest in more efficient utilization of national 
power resources is the reason for the publication of this 
book, which is based on a series of articles that appeared 
in “The Engineer” during 1921 and 1922. The author 
describes modern power-plant practise in Great Britain 
and elsewhere, paying particular attention to the devices 
and methods that promise great efficiency. The account 
is descriptive, rather than technical, and is intended pri 
marily for those connected with large public electric 
plants. It is based on personal visits to power plants and 
on information obtained from specialists. | 
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Keeping a Record of Storage Battery Conditions 


Soo Line Has a Method Which Keeps This Information 
Posted in Readily Usable Form 


HE method used for keeping car lighting battery 
records on Minneapolis, St. Paul & Sault Ste. 
Marie is one which keeps the condition of all bat- 

teries before the eyes of the supervisor, with the result 
that both battery failures and repair work are minimized. 


FL: GOncHEs 


BARSAEE 


Fig. 1.—Bulletin Board Which Shows Location and Condition of 
All Batteries on the Road 


It involves the use of a bulletin board, a card index and 


a pocket note book. 


The board, shown in Fig. 1, is hung on the wall di- 


Form 1397 


DATE PO’S PLATES || HEIGHT [CONDITION | CAPACITY | 
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rectly in front of the supervisor’s desk. It is in effect a 
sort of cross index which shows at a glance the location 
of each battery on the system, shows which batteries haye 
been in service without overhauling for more than a year 


M. ST. P. & S. STE. M. RY. CO. 
DESCRIPTION AND RECORD OF BATTERY 


GENERAL REMARKS a la 


ig. 2.—Front of Battery Record Card 


and shows which batteries are in such a condition that 
they will not stand another cleaning. It also shows which 
cars are in the shop and which cars are electric lighted. 

The board is a black wooden bulletin board about 3 
ft. high and 5 ft. long. Its surface is divided into squares 
measuring 214 in. across. Each square bears a car num- 
ber and each horizontal row of squares includes one kind 
of cars. The horizontal rows are labelled on the left of 
the board as follows: Official cars, sleepers, tourists, 
diners, buffet and observation cars, parlor cars, coaches, 
mail and express cars, mail cars, battery house, shops and 
trucks. The horizontal row, including cars in shops, is 
subdivided, St. Paul and Chicago. The last row marked 
“trucks” is used only for batteries in truck and tractor 
service. If there are more of one kind of car than can 
be listed in a single line, as in the case of coaches and 
sleepers, enough lines to include all cars are included in 
the label or title at the left. 

Two small screw hooks are screwed into each square 
near the top of the square and about one-half inch apart. 
A white tag bearing the number of the battery on a cer- 
tain car is hung on the hooks over the proper square. The 
tag covers all of the square except for about one-half inch 
of the bottom where the car number is stencilled in white. 
In this way the number of each car and the number of 
the battery being used in the car are shown together. A 
letter on each tag indicates the make of the battery. If 
a car is not electrically lighted, its square bears only the 
car number and no tag is hung on the hooks. 

After a battery has been out of the shop and in service 
for a year a red tag is hung under the battery card to 
indicate this fact. This red tag is left on until the battery 
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has been overhauled, but it does not mean that the battery 
need of overhauling. 

hung under the battery tag indicates that 
had its last cleaning and that it must be 


is in immediate 
A yellow tag 
the battery has 
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Fig. 3.—Back of Battery Record Card 
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equipped with new positive plates the next time it is 
brought into the shop. When a battery is fitted with new 
positives, it is given a new number. 
When a battery on the road or in the yards is in im- 
mediate need of attention, a § -shaped sae tag is placed 
ol as 


8-20 4-22| - 24 
3-22| - |4-24 1510 
- | 5-23 20/6 
vy [$23 412 | 
v (2-23 990 
Px Wea House : 
aliz=2s 1515 
4-22| ~ 2/10 | 
eas 757 
2S: House 


Fig. 4.—A Sheet Taken from the Pocket Size Loose Leaf Master 
Record 
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on the hooks so that the tag stands upright and points to 
the battery needing attention, rather than being suspended 
below the hooks. This tag is kept in place until the bat- 
tery has been repaired. 

In order that the red or yellow tags may be more readily 


New Form 2390 (Old 1398) 
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CAR LIGHTING PERFORMANCE REPORT. 


CAR TRAIN 
DATE 


-LIGHTS FAIL 


PLACE 

| APPARATUS WORKING 
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—VOLTS LIGHTS 
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VOLTS BATTERY 
BATTERY CHARGED. 
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COND. OF EQ’PT ON DEPARTURE 


CAUSE OF FAILURE AND ACTION TAKEN 


SIGNED ELECTRICIAN. 


MAIL ORIGINAL REPORT TO ELECT. INSP., 
SAINT PAUL. 
PLACE BOOK IN LOCKER 


Fig. 5.—Report Blank Filled Out by Electrician Each Time Work 
Is Done on Lighting Equipment in a Car 


observed one of lower corners of the white tags is clipped 
off. The tags used for this purpose are old style baggage 
destination tags. 

One of the cards from the card file is shown in Figs. 
2 and 3. The card is 8% in. wide and 5 in. high. The 
front of the card, shown in Fig. 2, includes a description 
of the battery and a chronological record of its perform- 
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ance and condition. The back of the card, shown in Fig. 
3, lists the amount and kind of parts and material required 
by the battery throughout its life. 

One sheet from the loose-leaf master record carried by 
the supervisor is shown in Fig. 4. This sheet is 634 in. 


wide by 334 in. high and includes only the battery num- 


ber, the date when the battery was placed in service, the 
several cleaning dates and the location of the battery. If 
the battery is in a car, this is shown by the car number 
and, if the battery is in the shop, it is designated by the 
word “house” meaning battery house. 

A sample of the report blank filled out by the car light- 
ing electrician is shown in Fig. 5. A book of these blanks 
is kept in the locker of each car. Every other page in the 
book is perforated and the pages which are not perforated 


Fig. 6.—Batteries Are Stenciled Plainly With White Paint Showing 
Car Number and Last Cleaning Date 


have a carbon coated back. The reports are thus made 
out in duplicate and the duplicate report is sent to the 
supervisor. 

A number of the reports are received by the supervisor 


every day from each terminal on the road. Such data as — 
is needed for the card index or master record is trans- 


ferred to these records and if the report bears informa- 
tion which changes the conditions as shown on the board, 
the changes are made. 

When a report comes in stating that the battery on car 
No. 988 must be cleaned, a -shaped tag is placed on 
the hooks in square No. 988 on the bulletin board. An 
order is then issued to send the car to the shop where 


. . s ‘ e 
the battery which needs cleaning is exchanged for another | 


one. Aiter the battery has been changed, the § -shaped 
red tag and the white battery tag are removed and a 
white tag bearing the number of the newly applied bat- 
tery is hung over the car number square. 

If a complaint is made that the lights are bad on car 
No. 796 and the board shows a yellow tag on square 796, 
meaning a run-out battery, an electrician is instructed to 
test the equipment immediately and if the equipment is 
found to be in good ae the battery is removed from 
the car. 

When the record system was first put into effect, an 
effort was made to reduce the number of red cards to the 
lowest number possible, or, in other words, to keep ahead 
on the amount of work to be done and have as many 


' 
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‘newly cleaned batteries in service as possible. This effort 
was later changed and now a large number of red cards 
are looked upon as a credit for it means long periods be- 
tween cleanings and correspondingly fewer cleaning 
periods. 

To assist battery maintenance at terminals and in yards, 
each battery is stencilled plainly as shown in Fig. 6. The 


F all electrical devices the fuse is probably the most 
| universally used, its only possible rival being the 
incandescent lamp. Because its purpose is very 
generally misunderstood it is also one of the most abused 
| of the common electrical devices. 
_ The fuse is the electrical equivalent of the safety valve 
and is strictly a protective device. It is an intentionally 
“weakened spot in the wiring system, designed to fuse or 
melt from overheating due to excessive current in the 
‘Circuit, thus opening the circuit before this excess current 
‘causes damage to the wiring or apparatus to be pro- 
tected. | 
Fuses, in their earliest form, consisted merely of pieces 
of copper wire, of a size considerably smaller than the 
‘circuit wires, inserted in the circuit so that they would 
fuse before the circuit wire became overheated shoud an 
overload occur. As the melting point of copper is com- 
‘paratively high (1985 deg. F.) these fuses were soon 
“recognized as hazardous, due to the high temperature at- 
tained before melting, and the flame and molten metal 
resulting when the wire actually melted. The next step 
was the use of lead alloy, which had the advantage of 
melting at a much lower temperature than copper. How- 
ever, as this “fuse wire’ was used by simply wrapping 
‘the ends around the binding posts of the fuse block, or, 
later, by means of copper terminals attached to the ends 
of the fuse wires, the hazard of flame and molten metal 
still remained. Later these fuse “Jinks” were enclosed 
| in tubes of more or less non-inflammable materials, which 
were a protection on moderate overloads, but served to 
compress the gases liberated by the sudden melting of 
the fuse wire due to short circuits, resulting often in se- 
vere explosions of the casing. 
The modern fuse consists, essentially,-of a strip of 
‘metal having a low melting point (usually pure zinc) en- 
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Electric Fuses, 


Their Use and Abuse 


Why Circuits and Equipment Otten Lack the 
Actual Protection Which They 
Appear to Have 


By Louis D. Moore 


Electrical Engineer, Missouri Pacific R. R. 
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battery number is shown on the bottom of the battery tray 
and the date of the last cleaning or the date when the bat- 
tery was first placed in service is shown at the top. If 
the battery is nearly worn out, “run-out” is stencilled on 
with the cleaning date. 

The record system was developed by S. D. Dimond, 
chief electrician. 


closed in a fiber or porcelain casing. The width and thick- 
ness of this strip, or element, as it 1s called, are so dimen- 
sioned that the strip will melt at a very definite prede- 
termined current value. This melting is accompanied by 
a puff of vaporized metal from which is derived the pop- 
ular term “blowing a fuse.” 

There are a number of different types of fuses, includ- 
ing those for use in high voltage circuits, those for tele- 
graph and telephone protection, as well as those used 
for the protection of lighting and motor circuits of mod- 
erate voltages. There are several obsolete types of the 
latter. There are at present, however, only three approved 
types for low voltage interior wiring, these having been 
standardized by the National Board of Fire Underwrit- 
ers, in conjunction with the fuse manufacturers. 

One of these types is the Edison fuse plug, or “plug 
fuse,” as it is often called. The other two types are pop- 
ularly known as “cartridge fuses,” although more tech- 
nically known as “National Electric Code Standard,” or 
simply “New Code” fuses. These cartridge fuses are 
made in the familiar ferrule and knife blade types, and 
for use on voltages up to and including 2500 volts. They 
may also be obtained in the “renewable” type and in the 
non-renewable or “‘one-time” type. 

Fuse plugs are made in capacities of from 3 amperes 
to 30 amperes only, and are approved by the Board of 
Fire Underwriters for use on 125 volts and lower only. 
They should not be used on circuits of higher voltage 
because the spacings are close and an arc, once started, 
may continue until the fuse block is destroyed. Until re- 
cently there was no way to readily distinguish fuse plugs 
of different capacities other than by looking at the rating 
as marked on the shell or tip. This was the cause of 
more or less confusion and abuse, resulting in many fuses 
of 20 to 30 amperes finding their way into branch cir- 
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cuits, whose carrying capacity is only 15 amperes maxi- 
mum. However, with the advent of the 1923 Rules of 
the Board of Fire Underwriters, better known as the 
“National Electric Code,” fuses of 15 amperes capacity 
and less must have a hexagonal shaped “‘window” in the 
top, while the higher capacities must have a round win- 
dow. As soon as old stocks have been worked off this 
marking will be universal, and there should then be little 
excuse for over-fusing these circuits. 

Cartridge fuses are made in capacities of from 1 to 
1,000 amperes, and in order to save confusion the same 
size of casing is used for several capacities as follows: 


250 Volt 600 Volt 

Length Diameter Length Diameter 

overall casing overall casing 

1 to 30 Jami peress pics = «ibe 2.) ein. YZ in, 5 itl. ¥% in 
35 to 60 amperes...) le «9 Sy eit 3% in. 5¥% in. 1 in 
65 to 100 ampereés.........- 5% in. 1 ia 7% in. 1% in 
110 to» 2OO0Namperes si creloieielelel 7% in. 1% in 95% in. 134 in 
225 to 400 amperes.......-.s 8% in. 2 ig 115% in. 2% in 
450 to 600 amperes.........- 1036 in. 2% in 1336 in. OUeeiils 
650 to 800 amperes.........- 11¥% in. 3. dite 14% in. 3% in. 
850 to 1,000 amperes, 3... 1... 155@ in. 3% in, 155% in. 4 in. 


Since the use of fuses is closely related to the matter 
of fire hazard their manufacture is supervised quite 
closely by the Underwriters’ Laboratories, which are 
maintained by the National Board of Fire Underwriters. 
The Laboratories have a number of requirements for 
fuses which are rigidly enforced by them through the 
medium of their label service. This service is recognized 
by inspection departments throughout the country and 
unless the fuse bears the inscription “Underwriters Lab- 
oratories Inspected” or its abbreviation their use is not 
allowed. 

In order to meet the requirements of the Laboratories, 
and thus obtain the right to use of the above inscription, 
fuses must meet the following conditions: 

Must conform to dimensions prescribed by the Labo- 
ratories. 

Must withstand heavy short circuits. Failure to do so 
would result in a great fire and life hazard, as the fuse 
would explode, belching fire and causing possible personal 
injury. 

Must carry their rated currents, otherwise premature 
burnouts would occur, causing increased expense and in- 
convenience. 

Must open the circuit promptly on overload, thus pre- 
venting damage to wiring and apparatus. 

Must operate at low temperature, otherwise a fire haz- 
ard would be created. 

Must carry ten per cent overload (that is, ten per cent 
over their rating) indefinitely, and must blow at 50 per 
cent above their ratings within the following time limits: 


1: to. 30 ampetes ou +... . fee 1 minute 
31, to’ ..60 saimperes ..0.).,..:3 / = aes 2 minutes 
61 ‘to. 100 amperes. . +: .. >. gamer 4 minutes 
101 to, 200 “aniperes.-=... -..-» . sameane 6 minutes 
2015 to 400 amperes: ... .): : cine 12 minutes 
401. to 600 amperes. .,..0.... » eee 15 minutes 


As has been said, the fuse is a protective device. Its 
purpose is to heat and melt before the wiring which it 
protects heats sufficiently to damage the insulation thereon. 
The amount of heating which may be permitted in a wire 
depends largely upon the material with which it is insu- 
lated and upon its use. The National Electric Code, is- 
sued by the National Board of Fire Underwriters (and 
popularly known simply as “the Code”) prescribes the 
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amount of current which may be safely carried without 
overheating by wires used for building wiring. Hence, 
the capacity of fuses protecting such building wiring 
should not exceed the carrying capacity of such wire, as 
given in the National Electric Code. Greater fuse ca- 
pacity may result in overheating the wire and damaging 
or destroying the insulation. This is particularly true of 
rubber insulation, which, although it may not be destroyed 
immediately, will become powdery under continued heat- 
ing. 
should be installed wherever the size of the wire is de- 
creased, unless the last fuse back on the larger wire is of 
small enough capacity to protect the smaller wire. For 
instance, if a No. 14 wire circuit were tapped directly to 
a 0000 feeder, which can safely carry over 200 amperes, 
a short circuit on the No. 14 wire could and would burn 
the wire in two without blowing fuses which would ade- 
quately protect the larger wire. 

The wires used for winding electrical machinery and 
other power apparatus are usually not insulated with rub- 


ber, and the amount of heating they will stand safely has 


been determined by the manufacturers, and is usually 
much greater than allowable for building wiring. For 
this reason the rating of al electrical apparatus is required 


It is for this reason, also, that proper capacity fuses | 


‘ 


by the National Code to be shown on a name plate, asa | 
guide to proper capacity fuses or other protective appara- 


tus. 


Uusually motor fuses are rated at 10 per cent above | 


the ampere rating of the motor, except that induction mo- | 


tors often have large fuses on the starting side of the 
starter as compared with the running fuses, in order to 
carry the large starting currents drawn by such motors. 


Most inspection bureaus prescribe the capacity of fuses | 
which they consider proper. for motors of various sizes | 


and voltages, and these ratings should be followed. 


As has been said, the fuse is intended for protection, but | 


this fact seems to be lost sight of by many who should 
know better. Often the trouble is due to ignorance, as 


in the case of the lineman who said that “those were the | 


best fuses he ever saw. He just couldn't blow them!” 
Sometimes, however, it is due to disinclination on the part 
of a maintenance electrician, as in the case of a main- 
tenance man who deliberately overfused a small motor 
with the remark that he “guessed that would hold it.” It 
did—until the armature burned out. 
combination of. indolence on the part of the electrician 
and lack of support from his superior, who, in such cases, 


is usually not an electrical man. I once talked to a main-_ 
tenance electrician about fusing a 12 ampere motor with | 
30 ampere fuses, and he told me of a condition of abuse | 
of the machine which resulted in very frequent blowing | 


of fuses. When asked why he didn’t take the matter up 
with his superior he remarked, “Oh, he'd just laugh at 
me,’ which was true. 
was “just an accident” and not a matter for criticism. 
While installing fuses of a higher rating than proper 
is bad enough, the practice of “doctoring” fuses is much 
worse. 


of 100 ampere fuses, No. 6 copper wire installed in a 
blown fuse cartridge of 100 amperes or less rating, fuse 
plugs filled with solder, to say nothing of pennies or small 


copper discs behind fuse plugs, two and three renewable 
fuse links in refillable fuses and arc lamp carbon in 30° 


ampere fuse clips. One fuse had been very expertly 


“doctored” so that the only evidence of what might be 


Again, there is @ | 


A burnt out armature, however, | 


I have seen ten penny nails driven through 60. 
ampere fuse casings, No. 4 iron wire in the clips instead | 
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inside the casing was that the ferrule had welded to the 
clip! These practices entirely eliminate the fuse as a 
protective device. The No. 6 copper wire, for instance, 
will only melt with a current around 600 amperes, yet it 
was installed instead of a fuse of 100 amperes or less! 
I do not know what the “fusing capacity” of the arc lamp 
carbon, or the pennies, or the No. 4 iron wire, is—it 1s 
sufficient that it is many times that of the proper fuse. 
Many electricians and others think they are being very 
moderate when they substitute one or two No. 14 copper 
wires for a fuse element of 30 amperes or less. Yet it 
requires 166 amperes to melt a wire of this size! And 
the circuit it “protects” is often of the same size wire as 
this “fuse.” 

Another more or less frequent practice is to wrap wire 
or car seals around the clips of New Code fuse blocks, 
and I received a very considerable “jolt” once when at- 
tempting to pull a fuse that had a strip of wire solder 
on the back of it, bridging the ferrules. 

While the use of other than standard fuses or fuse 
materials should be avoided wherever possible, emergen- 
cies will arise when standard fuses are not available and 
operation must be maintained. In such cases the proper 
procedure is not to “load” the fuse so that it is practically 
impossible for it to blow, but to use as a substitute for the 
fuse a material that has a real protective value. A very 
convenient emergency fuse material is ordinary lamp cord. 
This is composed of a number of strands of No. 30 gage 
wire. Each No. 30 strand has a fusing capacity of about 
10.25 amperes and by combining a number of such 
strands an emergency fuse of any capacity which is a mul- 
tiple of ten may be obtained. Copper, iron and alum- 
inum wires may also be used if the proper sizes are se- 
lected, although the old objection of high temperature 
necessary to melt such wires still exists, and they often 
blow with great violence. The following table of fusing 
currents of copper and iron wires is not only useful as 
a guide to emergency fusing, but also shows the danger 
of using the larger sizes of wire to bridge fuse clips of 
ordinary capacities : 


Fusine Current FOR Copper AND [RON WIRE 


-B.&S. ———Amperes——, B. & S. ———Amperes——_ 

Gage Copper Iron Gage Copper Iron 

7 520 A rae 26 20.6 6.22 
8 450 SOC 27 ahs 5.36 
9 320 aes 28 14.7 4.45 
10 335 101 29 12.5 3.79 
11 280 86 *30 10.25 Siu bal 
12 235 Ble 31 8.75 2.65 
14): 166 63.0 32 7.26 2.20 
16 120 60 33 6.19 ° 1.88 
18 82.8 25e 34 5.00 1.50 
20 58.3 AW fees ois) 4.40: 1.30 
21 49.3 14.9 36 3.62 1.00 
22 41.2 s 12.5 38 2.50 EME 
23 34.5 10.9 39 2.00 .67 
24 28.9 9.1 40 1.80: -50 
25 24.6 7.46 


*No, 30 is the size of strands for lamp cord. 


While the above methods are given to assist in emer- 
gency cases, they should be so used only, and proper 
fuses installed as soon as obtainable. 

Finally, the matter of poor contact between fuses and 
their holders is a subject that deserves attention. When 
installing a wiring job all joints are thoroughly made 
mechanically and soldered in order to get good contact. 
Care is taken that all joints in switchboard and panel- 
board busses are thoroughly tight, that wires are making 
good contact under binding posts and all commutator and 


slipring leads are sweated to their respective collector de- 


vices, Yet it is surprising how often the matter of con- 
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tact between fuses and their clips is overlooked. If a 
ferrule type fuse (6C ampere capacity and under) can be 
easily turned in its clips it is making poor contact and 
may heat sufficiently to blow the fuse or burn the fiber 
casing where it is attached to the ferrule. Cases have 
been known where improper milling of the jaws of knife- 
blade fuse holders caused excessive heating, destroying 
not only the fuse but heating up the bus bars. Such a 
case was that of a large installation of power distribution 
panels. The fuses were destroyed almost as fast as put 
in and the owner was at a loss as to the cause. Tests 
showed his motors were not overloaded and an investiga- 
tion by the panel-board manufacturer failed to disclose 
the seat of the trouble. Finally outside engineers were 
called in and found that while the fuses were apparently 
tight in their clips, they were making contact only at the 
top of the jaw, where they had been pulled together. These 
jaws had been milled: out slightly too much, with serious 
results. 

Fuse clips which may have been all right originally 
often become bent out of shape, thus causing trouble, and 
for this reason everyone concerned with the use of fuses. 
should watch the clips very closely. The same condition 
with respect to poor contact and heating exists with the 
larger fuses as with knife switches and the writer re- 
cently inspected some large switches on a switchboard 
which were heating so, due to poor contact, that the hand 
could not be kept on them. Burning of the fiber casing 
of the cartridge is a sure sign of heating due to poor 
contact. A fuse was recently examined while in service 
where a hole had been burned in the casing (near the 
ferrule) so that the fuse link could be seen intact and 
carrying current. The hole in the casing was entirely 
due to poor contact. Fuse contacts should be watched 
for signs of heating and immediate steps be taken to 
remedy the trouble when it first appears. 

In conclusion, it should be remembered that the fuse 
is “electricity’s safety valve” (to quote the slogan of one 
manufacturer), that its abuse may result in just as serious 
results as “tying down the safety valve,” and that poor 
contact, rather than overload, is often responsible for fre- 
quent blowing of fuses. 
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A Trackless Gas-Electric Locomotive Used for Industrial Switching, 
in Baltimore 
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Some Causes of Sparking” 


Nearly every fault about a machine whether it be me- 
chanical or electrical, is manifested by sparking at the 
brushes. Consequently it is often a very difficult matter 
to diagnose a case of sparking correctly. We are giving 
below an outline of some of the most common causes of 
sparking and where possible have indicated an immediate 
remedy. The use of this outline will, in most cases, lead 
toa quick solution of any sparking trouble. 

It is often desired, especially in plants where a large 
number of machines are used, to have some method of 
indicating the degree of sparking of any particular ma- 
chine. In this article we have inserted a chart in which 
the degrees of sparking have been arranged in numerical 
order. For comparison and reference purposes this chart 


has proved very valuable. 
1. Brushes off electrical neutral—Shift to neutral by 
trial, or set on neutral by means of voltmeter. 
2. Brushes spanning too many 


a 


No. l4 


bars.—Trim down 


NR KI He 


No.1 No.2 
No.3 No. 4 
No.5 No.6 


Various Degrees of Generator and Motor Sparking 


faces of brushes for short distance back from end or, if 
holders are clamp type, order thinner brushes. 

3. Brush studs not parallel with the commutator bars. 
—Bend the brush studs or grind or shim under the bolts 
which fasten the studs to the yoke. 

4. Incorrect brush spacing—Check the spacing by 
counting the number of bars between studs or by placing 
a strip of paper around the commutator with divisions 
matked off equal to the number of studs, and correct 
spacing by rotating the brush studs or the brush holders 
on the studs, 

5. Brushes tight in brush holders—Clean the holders 
with gasoline and if brushes are still tight, sandpaper 
them down or file out the holders carefully. 

6. Brush pressure too low.—Pressure should be 134 
to 2% pounds per square inch cross-section for stationary 


motor and generators, 2% to 4 pounds for elevator and 
MERI SET gE RSI aioe 7 Meee, 


* Bulletin Published by the National Carbon Co., Inc. 


Vol. 15, Now 


mill motors, 3 to 5 pounds for crane motors, 4 to 7 pounds 
for railway motors. 

7. Too low contact drop of brush.—Consult a brush 
manufacturer. 

8. Insufficient abrasive action of brushes——Use a 
commutator stone or more abrasive brushes. 

9. High mica.—Use abrasive brushes, a commutator 
stone or undercut the mica. , 

10. Chattering—Due to rough and dirty commutator, 
high mica, high bars, and flat spots. 


11. Poor adjustment of interpoles.—Consult the man- — 


ufacturer of the machine. 

12. Overloads—Undercut the mica, use low-friction 
brushes and check up all causes for short circuit currents 
such as: (a) Brush off neutral. (b) Faulty brush spac- 
ing. (c) Too thick brushes. (d) Unequal air gaps. (e) 
Crooked brush studs. (f£) Too low contact drop of 
brushes. (g) Unbalanced armature winding. 

13. Open circuit in armature coil—Rewind that part 
of the armature. 

14. Loose end connection.—Scrape and resolder all 
defective connections. 

15. Worn bearings——Shim or renew the bearings. 

16. Unequal air gaps——Shim the short poles or grind 
off the faces of the long poles, or if from worn bearings, 
see paragraph above. 

17. Short-circuit currents between brush studs caused 
by unbalanced armature winding.—Consult the manufac- 
turer of the machine. 

18. Eccentric commutator on high-speed machine.— 
Turn or grind. 

19. Poor belt lacing—Re-lace or still better, use a 
continuous belt. 

20. Pound of reciprocating engine driving the ma- 
chine. 

21. Unstable foundation. 

22. Cross currents between generators operated in 
parallel driven by reciprocating engines due to variation 
in angular speed of engines.—Use heavier flywheel. 


Railway Electrification in Japan 


At a recent Imperial Government Railway conference 
held in Tokyo a program was approved for the electrifi- 
cation of the Tokaido Railway Line between Tokyo and 
Akash. 

The money for electrification work was appropriated 
some time ago and the recent conference had for consid- 
eration only the development of a definite program. 

The work under consideration at the present time con- 
sists of the portion of the Tokaido Line extending from 
Numazu to Akashi, a distance of approximately 300 miles. 
This work, not including the cost of locomotives, is esti- 
mated to require the expenditure of about $10,700,000. 

In addition to the electrification of the Tokaido Line, 
the railway department has already prepared tentative 


plans for electrifying the Central and the Northern Lines. 


While the foreign electric locomotives have so far domi- 
nated the field, at least one Japanese company is active in 
competing for this particular class of business. A trial 
locomotive has recently been completed and tested by the 
Hidachi Engineering Works, which in design embodies 
many features introduced by American manufacturers. 
According to reports, this Japanese trial locomotive has 
given Be results in the recent test. 


Elementary Theory of Alternating Circuits 


A Series of Practical Articles Explaining a Difficult Subject 
in a Simple Manner 


By K. C. Graham 


Part V. Inductance and Capacity of Parallel Circuits 


HUS far we have only considered the effects of in- 
ductive and capacitive reactance as applied to series 
circuits and we shall now take up the study of their 

application to parallel circuits. They may be combined 
separately with resistance in parallel; jointly with resist- 
ance in parallel; separately with resistance in series or 
jointly with resistance in series with the supply. 

- When a resistance and an inductance are connected in 


Fig. 37 


parallel it is a curious fact, but none the less true, that the 
current in the line wires may be out of phase with the 
voltage while that in the resistance is in phase with it and 
that in the inductance 90 degrees out of phase with it. 
‘This may be best explained by reference to Fig. 37. 

Fig. 37 (a) represents counter voltage L lagging be- 
hind the generator voltage G by an angle of 90 degrees. 


K represents the current wave which, as we shall prove, 
is in phase with the voltage G. Starting at the zero point 
of the generator wave, the generator voltage is zero, while 
that of the inductance is a maximum and is just succeed- 
ing in overcoming the self-inductance of resistor R, Fig. 
37 (b). Between zero and point E the generator voltage 
gradually builds up while that of the inductance is de- 
creasing. Tlic generator voltage is less than that of L 
and it is opposed to such an extent that it is not effective 
in sending current through the resistor. It will be noted, 
however, that the resistor is really connected across L’s 
terminals so that L acts as a generator thereby forcing 
current through the resistor. At the same time that L is 
offering opposition to the voltage of G. At point E the 
two voltages are equal in value and, therefore, equally 
effective in forcing current through F as in Fig. 37 (c). 
From £F to point F the generator overcomes the voltage 
of the inductance, at the same time continuing to force 
current through R as in Fig. 37 (d). After the induct- 
ance voltage has been reduced to zero the generator be- 
gins forcing current through it as well until at HW the volt- 
ages of the inductance and the generator are again equal, 
but, this time, in the same direction as in Fig. 37 (e). 
From this point the generator voltage decreases while 
that of the inductance increases, the generator continuing 
to force current through R in the same direction as shown 
by arrow P, Fig. 37 (e) while the voltage of the induct- 
ance tends to send current through FR in the opposite di- 
rection as shown by arrow Q. At point J the generator 
voltage is passing from zero to negative while the voltage 
of L is just succeeding in partly overcoming the self- 
inductance of RK and thereby causing a small current to 
flow through FR in the opposite direction, as in Fig. 37 (f). 
From this point the voltage of G increases while that of 
L decreases until at point J the two voltages are again 
equally effective in forcing current through R, as in view 
Fig. 37 (g). From J to the zero position the voltage of 
G increases while that of L decreases. Then we start 
through another cycle in the same manner. The result 
is that the current through the resistance is actually in 
phase with the voltage while the current through the re- 
actance is 90 degrees out of phase with it. At the same 
time the current in the line is out of phase with the volt- 
age an amount depending on the relative values of the 
resistance and inductance of the circuit. 

Fig. 38 shows the effect of a capacitance connected in 
parallel with a resistance. By following through the vari- 
ous figures it is seen that the net result is the same as in 
Fig. 37 and the two parallel one another so closely that 
no attempt will be made to treat it in detail. It might be 
mentioned that L was represented as a pure inductance 
for purpose of illustration, but we should remember that 


there can be no such thing as a 100 per cent inductance 


because there is some resistance in every circuit. This 
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does not, however, alter the action as illustrated except 
that the current through the reactance is not quite 90 de- 
grees out of phase with the voltage. I mention this point 
because it is necessary that we obtain a clear unblemished 
mental picture of the various phenomena of alternating 
currents if we are to thoroughly understand their applica- 
tion to generators, transformers, motors, etc., that we 
shall begin to study in the next chapter. 


Calculations Relating to Parallel Circuits 


The calculation of the impedance of parallel circuits is 
much the same as the calculation of parallel resistances in 
the study of direct currents. 

In order to refresh our memory in this regard, let us 
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refer to Fig. 39, which shows two resistances of two and 
three ohms respectively, connected in parallel. The con- 
ductance is that value obtained by dividing 1 by the re- 
sistance so that the conductance of Ra is one-half, and 
that of Rb is one-third. Now the combined resistance of 
the two is equal to r divided by the sum of the conduct- 
ances ; in this case 


1 1 1 6 
R= == = ——_ = — = 1% ohms. 
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Fig. 40 (a) shows a resistance R of two ohms con- 


RAILWAY ELECTRICAL ENGINEER 


Volos aNo me 


nected in parallel with an inductance having a reactance 
of three ohms. The conductances are, respectively, one- 
half and one-third as in the direct current example. They 
cannot be added directly, however, to obtain the combined 
conductance because the currents throtigh them are at 90 
degrees to each other and, therefore, their resistances are 
not effective at the same time. They are combined in the 
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Ra=2 
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Fig. 39 
same manner that we combined the resistances in the 


series circuits of the previous section. ‘This is illustrated 
in view Fig. 40 (b) where it is seen that the combined 


conductance of the two is equal to approximately three- 


fifths. The impedance then, is equal to 
1 5 
—_— = — = 1% ohms. 
BYE 3 


In the case of the resistance in parallel the current 
through the circuit would be 8314 amperes if the supply 
voltage were 100 while in the case of the resistance and 
reactance the current would only be 60 amperes. These 
values were obtained, of course, by the use of Ohm’s law, 
which states that volts divided by ohms equals amperes. 
We have now covered practically all the mathematics in- 
volved in an elementary study of alternating current phe- 
nomena. 

We have not yet considered the effect of resistance, in- 
ductance and capacitance in parallel, Fig. 41 (a), but this 
really presents no new difficulty. In this case we sub- 
tract the conductance of the smaller reactance from that 
of the larger and combine the result with the conductance 
of the resistance as in Fig. 41 (b). Here we subtract 
one-fourth from one-third and combine this with one-half, 
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obtaining a reactance of .51 ohms. The voltage divided 
by this value represents the current in the line. 

Another case is that of a resistance connected in series 
with a reactance and another resistance, connected in 
parallel, Fig. 42. Here it is only necessary to obtain the 
combined resistance of the reactance and resistance that 
are in parallel, and then combine this result with the series 
resistance in exactly the same way as was done in the 
study of series circuits. 


September, 1924 


In the series circuits the current through the various 
resistances and reactances were the same as the line cur- 
rent, of course, because they were connected in series with 
each other in the supply circuit. The current in the 
resistances and reactances, of a parallel circuit are not the 
same as the current in the line. The current through 

any of the parallel sections is equal to the voltage divided 
by its resistance or reactance as the case may be. Thus if 
the voltage is one hundred and the resistance two ohms as 
in Fig. 40, then the current through the resistance is 50 
amperes and that through the reactance of three ohms is 
334% amperes. These two must be combined by the tri- 
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Fig. 41 


angle method to obtain the line current, since they are not 
in phase with one another. This is found to be 60 am- 
peres, Fig. 43. This value agrees with that obtained in 
connection with Fig. 40 thereby proving our method to 
be correct. 

If the inductive reactance of a circuit is equal to the 
capacitive reactance the two will neutralize one another 
and the current in the line will be the same as if resistance 
only were present. Thus in Fig. 41, if the inductive and 
Capacitive reactances are each equal to three ohms the 
sum of their conductances will be zero in Fig. 41 (b) 
instead of one-twelfth and the impedance will then be the 
ohmic resistance of the circuit. The current in wires VM 
will be practically equal to the voltage divided by this 
value but an equalizing current will flow in the section 
-N between the inductance and the capacity, first in one 
direction and then in the other, but will not affect the 
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Fig. 42 


main current. The line current will be slightly greater 
than that obtained by dividing the voltage by the ohmic 
resistance because enough power must be supplied to 
“make up for that lost in the flow of current through the 
‘resistance of the wires N between the two reactances. 
When the inductive and capacitive reactances of a circuit 
neutralize one another the circuit is said to be in a: state 
of resonance. In a series circuit the line current is actu- 
ally equal to the voltage divided by the ohmic resistance 
of the circuit because no equalizing currents flow in the 
line due to the very fact that all parts of the circuit are 
in series. 
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It might be of interest to mention a bad result of a 
condition of resonance in a series circuit. If a reactance 
coil takes a current of one ampere when connected to a 
voltage of 100 its reactance is 100 ohms and its counter 
voltage is almost 100 volts. Therefore it would require 
500 volts to produce 5 amperes of current through it the 
counter voltage would be 500 volts. In other words, if 
five amperes of current flow through it the voltage across 
its terminals will be 500. Thus if a resistance of 20 
ohms, an inductive reactance of 100 ohms and a capacitive 
reactance of 100 ohms are connected in series the capaci- 
tance will neutralize the inductance and the current 
through the circuit with a terminal voltage of 100, will 
be 5 amperes. The voltage across the terminals of the 
inductance and of the capacitance will each then be 500. 
This value might be sufficient to break down the insula- 
tion of either of the reactances. Cases have been known 
where this fact has resulted in serious accidents. Thus a 
circuit will be operating normally until one of the reac- 
tances breaks down; if this happens when the voltage 
wave is at its peak the voltage of the other reactance will 
be impressed on the circuit and if the power stored up in 
the reactance is great enough it may cause such a large 
current to flow as to ruin other apparatus in the circuit. 
This represents what is known as a line surge and these 
surges have, at times been so great as to ruin power 
houses with resultant loss of life or injury to attendants. 


Power 


As has been mentioned before, the effect of reactance 
on an alternating current circuit is to displace the voltage 
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and current waves with respect to each other so that the 
power active in the circuit is less than it would be in a 
corresponding direct current circuit or an alternating 
current circuit that is entirely devoid of reactance. We 
shall now endeavor to learn why this is so. We know 
that the power in a direct current circuit is equal to the 
product of the voltage of the circuit and the current 
flowing in it. 

Fig. 44 (a) illustrates the familiar series circuit con- 
sisting of generator G, resistance R and reactance L with 
the necessary connecting wires. From a to J, Fig. 44 (b) 
the reactance of the circuit is active in forcing the current 
through the circuit while from b to c the voltage of G is 
active in forcing current through the resistance and re- 
actance of the circuit. If R, the resistance, is a consuming 
device such as a heater, the current flowing in the circuit 
between the intervals b and c will be effective in heating 
it and also in building up energy in the reactance. Then 
as the voltage of the generator falls to zero at c the only 
voltage effective in the circuit is that due to the reactance. 
It will now cause a current to flow through itself, the gen- 
erator and the heater. The power used up in forcing 
current through itself and through the generator is lost 
and only that effective in heating Fv is useful, so we may 
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say that the power stored up in L was practically all 
returned to the circuit. The energy consumed in forcing 
current through L between b and c is about equal to that 
necessary to force current through R between c and d so 
that we may obtain the power effective in the circuit by 
multiplying the voltage and current between b and c as in 
Fig. 44 (b). The reactive power of the circuit is equal 
to the product of the voltage and current between a and b 
or between c and d. It should be noted that the return 
of power to the circuit by the reactance is an actuality and 
not a mere figure of speech because if. the generator is 
steam driven the steam will do no work between a and D 
of the generator wave because it is being driven as a mo- 


(a) 


Fig. 44 


tor, between these points, by the current from the reac- 
tance. The flow of this reactive current through the gen- 
erator serves no useful purpose but, on the other hand, 
uselessly heats up the windings thereby limiting the maxi- 
mum load that the generator may carry; the maximum 
load depending on the maximum allowable heating of the 
windings. This reactive current is sometimes called the 
wattless current of the circuit and the reactive power is 
called the wattless power of the circuit. 

Fig. 45 shows the product obtained by multiplying the 
voltage by the amperes as if the current were in phase 
with the voltage. This is seen to be considerably greater 
than that actually effective in the circuit so that the result 


Fig. 45 


obtained by multiplying the reading of a voltmeter con- 
nected across the circuit and that of an ammeter connected 
in the circuit does not represent the power in the circuit. 
To obtain the power active in the circuit we must multiply 
this value by a decimal representing what is known as the 
power factor of the circuit. We shall now proceed to dis- 
cover the meaning of this expression. 

Fig. 46 (a) shows the current J lagging behind voltage 
V by an angle K corresponding to the angular distance of 
a—b, Fig. 34 (b). This feature was explained in con- 
nection with Fig. 34 and therefore needs no further men- 
tion here. The cosine of this angle represents the value 
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by which product of voltmeter reading and ammeter read- 
ing must be multiplied to give the active power of the 
circuit and is called, as mentioned above, the power factor 
of the circuit. Fig. 46 (b) illustrates what is meant by 
the cosine of the angle. The hypotenuse of the right 
triangle is 5 units, the vertical side 4 units and the base 
3 units. Now the cosine is the relation between the base 
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Fig. 46 


and the hypotenuse, in this case the relation of 3 to 5 or 3. 


oo 


Expressed decimally this is equal to six-tenths so that the | 
power-factor of the circuit is said to be six-tenths. Thus | 
if the voltage of the circuit is 100, the current 10 am- | 


peres and the power-factor .6, the product of volts and 


amperes will be 1000 while the product of volts, amperes | 


and power-factor is 600. Thus the apparent power of the 
circuit is 1000 watts while the actual power is only 600 
watts. The product of volts and amperes alone is not 


called watts in alternating current circuits but is called | 


volt-amperes to distinguish it from the actual power in 


watts which is obtained by multiplying this value by the | 
power-factor. An alternating-current wattmeter measures _ 


actual watts as will be seen later when we take up the 
study of measuring instruments. 


While the majority of German electrical companies | 


complain of lack of orders both from domestic and for- 
eign buyers, certain of the manufacturers are apparently 
working to good capacity. 
turers of wire and cable stated that the factory is working 
full time in all departments. 


leon ake 


Scene of Disastrous Collision in Switzerland 


One of the largest manufac- 


Gas-Electric Mutor Car Developed by the Electro-Motive C.mpany, Cleveland, Ohio. 


The Gas-Electric Motor Car is Reinstated 


Northern Pacific and Chicago Great Western Will Use 
New Developed Type of Passencer Car 


HE first cars of the new type of gas-electric passen- 

ger car have just been delivered, one each to the 

Chicago Great Western and the Northern Pacific. 
The cars were built by the Electro-Motive Company, 
Cleveland, Ohio, and the General Electric Company. 
They have been in process of development during the 
past three years. 

The cars are driven by a 175 hp. gasoline engine, direct 
connected to a 110-kw. 700-volt generator which supplies 
power to two railway motors mounted on the power truck. 
They weigh approximately 70,000 Ib. each, are 57 ft. 4 in. 
long over the body, by 9 ft. 93 in. over the belt rail, and 
have a maximum seating capacity in the passenger ccm- 
partment of 59 persons, with 72 sq. ft. of floor space in 
the baggage compartment. The seats on one side are 54 
in. long and on the other side 37 in. long, seating three 
and two persons per seat, respectively. The aisle clears 
22 in. wide. 

The car bodies and trucks were built by the St. Louis 
Car Company. The car bodies are of steel construction 
with an underframe, the design of which is considered 
sufficiently rigid to withstand the shocks and buffing 
strains caused by occasional impacts with heavy standard 
equipment. They are equipped with single windows, but 
the frames are designed to receive additional storm win- 
dows. The floors are double with 1-in. hair felt insulation 
between. The side walls are similarly insulated up to the 
height of the belt rail, behind the letter board and under 
the roof. The entire design conforms closely to steam 
railway practice. 

The car body is divided into four sections. At the 
front is the engine compartment, which is 8 ft. long. This 


- contains the engine-generator set, the radiator and cooling 


fan, the air compressor and the operator’s station, with 


the necessary gages and controls. Behind this are, in 
their order, the baggage and passenger compartments. 
At the rear is a vestibule with side door entrances, which 
is 6 ft. 3 in. long. This contains the toilet. 


The Motor ‘Truck 

The power trucx is a high-speed electric railway type, 
built with M. C. 3. journals and bearings and equipped 
with two 105-hp. General Electric railway motors. The 
motors are of the G. E, 240-A-600 volt, series commu- 
tating pole box frame type. They are oil lubricated, self- 
ventilated and are mounted directly on the axles of the 
truck with bar suspension. This truck carries a load of 
41,000 lb. at the rail. The cars have sufficient power to 
pull a standard 30-ton coach and make schedule speed in 
average branch line service. The maximum speed for 
which the car is designed to run on level grade is 50 miles 
per hour. Operating at this maximum speed under level 
grade conditions and making stops of one minute duration 
averaging eight miles apart, the maximum average 
schedule speed of which it is capable 1s 40.2 miles per hour. 
On the basis of the same conditions as to the frequency 
and duration of stops, the maximum average schedule 
speed decreases as the grade increases, to 22.8 miles an 
hour on a 2 per cent ascending grade. 

Before work was started on the car, an extensive survey 
was made to determine, first, the size in greatest demand 
and, second, the performance requirements. This survey 
indicated quite clearly that while there was a demand for 
cars of various sizes, a car seating 55 to 60 passengers 
with 75 to 100 sq. ft. of baggage space and with sufficient 
power to pull a 30-ton standard coach over grades of 1y% 
to 2 per cent, making the average branch line schedule, 
came the nearest to meeting most motor car requirements. 
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Additional requirements which it was found should be 
met are a high rate of acceleration and provision for 
double end control. 

The General Electric Company already had built more 
than 90 gas-electric motor cars from 1908 to 1912, some of 
which have passed the million mile mark in service and 
are said still to be showing remarkable operating econ- 
omy. The problem, therefore, was to develop a new car 
around the old. Great strides have been made in the de- 
velopment of the gas engine and in electric practice since 
the original gas-electric cars were designed, and the ex- 
perience with the old cars was also invaluable. 


Engine and Generator 


The survey indicated that the car should not exceed a 
light weight of 35 tons and, furthermore, that it should 
be equipped with a railway type engine rather than an 
automotive, stationary or marine type, as these all have 
characteristics not suited to railway service. The Winton 
Engine Works, Cleveland, Ohio, co-operated in the new 
development and a railway type gas engine was designed 
around a marine type which has been in successful service 


Operator’s Compartment Showing ‘Control Apparatus 


for years. This engine has six cylinders of 7 in. bore by 
8 in. stroke, with overhead valves and develops 175 hp. 
at 1,000 r.p.m. It is of rugged construction having a 4-in. 
crank shaft supported in seven main bearings carried in 
the lower half of the engine base, thus forming a firm 
foundation for the revolving and reciprocating parts. The 
cylinders are built up of a special grey iron water jacket 
cast in one piece, with cylinder sleeves of semi-steel in- 
serted. The cylinder heads, which are cast in pairs, con- 
tain all intake and exhaust passages as well as the valve 


* 


RAILWAY ELECTRICAL ENGINEER 


Vol. 15, No. 9 


seats. This entire cylinder and cylinder head assembly 
is bolted to the upper half of the aluminum crank case. 
In the design of the engine the problem of its maintenance 
on the railroad has been carefully taken into considera- 
tion. All working parts have been made accessible and 
the engine is so mounted-that any assembly or part of it 
may be repaired without disturbing the auxiliary ap- 
paratus. United States standard threads and bolt sizes 
have been used throughout. 

The generators is a 110 kw. 6-pole, 700-bolt commu- 


The 175-hp. Gas Engine-Generator Unit Which Is Placed Trans- 
versely Over the Forward Truck Bolster 


tating pole type machine. It is self-ventilated and is 
equipped with outboard bearings. 


Control ; 


Since the power of the engine is transmitted electrically, 
the location of the engine and generator is not fixed by the 
requirements of transmission. In this car, instead of be- 
ing located along the longitudinal center line of the car 
at the forward end of the engine room, the engine and 
generator unit are located transversely directly over the 
center of the truck at the rear of the engine room. The 
body bolster for the forward truck is designed to form 
the engine foundation. The operation of the car 1s con- 
trolled by what is termed locomotive control, embody- 
ing field control of the generator and throttle control of 
the engine. The apparatus consists of a series-parallel 
control with forward, backward and neutral positions, in 
any one of which a wide range of speed control is avail- 
able by the locomotive type throttle directly connected to 
the engine carburetor. No automatic mechanism is in- 
volved in this type of control and a locomotive engineer 
has no difficulty in learning to control the car successfully 
after.a few minutes’ practice. 

The electric transmission permits a high acceleration 
and torque at low speed and permits of operation in both 
directions with equal performance. The engine speed has 
no direct relation to the car speed and hence the maximum 


power of the engine can be utilized at low car speed under 


severe operating conditions while, on the other hand, a 
high car speed may be obtained with a low engine speed 
when low power output is required, thus tending to pro- 
mote fuel economy and low engine maintenance. 

Three methods of starting the engine are available. , A | 
32-volt starting motor, drawing current from a storage 
battery, engages the fly wheel. There is also a compressed 


~ 


September, 1924 


air starting device which supplies air from the main reser- 
voir of the brake system through a distributor on the cam 
shaft to each of the cylinders. A standard car hose con- 
nection is fitted to the main reservoir pipe so that air may 
be drawn from any outside source available in emergen- 
cies. An effective hand cranking device is also sup- 
plied which may be operated with ease and without danger 
to the operator. 

The engine cooling system includes a radiator of ample 
size which is mounted in the front end of the car, air being 
drawn through it by an electric motor-driven fan con- 
trolled by a thermostatic governor. The radiator is 
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equipped with a manually controlled shutter so that with 
the variable speed fan and a conveniently located engine 
temperature gage, a uniform engine temperature, irrespec-. 
tive of atmospheric conditions, may readily be maintained. 
A convenient connection between the hot water car heat- 


ing system and the engine cooling system is provided to 


keep the engine and radiator warm and from freezing 
when the car must be tied up where there are no terminal 
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facilities. A 32-volt storage battery provides current for 
car lighting, generator excitation and motor cranking. 
This battery is charged by a 114-kw., 32-volt generator 
mounted on the main generator shaft. 

The Chicago Great Western car was operated from the 
plant of the St. Louis Car Company, St. Louis, Mo., to 
Chicago, over the line of the Chicago & Alton. At Granite 
City, Ill., the car picked up a train crew and caboose which 
weighed 36,000 Ib., and, with this load, was able to make 
passenger train schedule time over the Alton hill with its 
1.4 per cent grade. 

The average schedule time from Bloomington, Ill., to 
Chicago was 43 miles an hour and the average gas con- 
sumption for the entire trip was 4 miles per gallon. On 
the trip two operators handled the car, neither of whom 
had had any previous experience with it. For the first 
half of the trip a member of the Electro-Motive Company 
organization handled the car and on the last half of the 
trip, a representative of the Chicago Great Western. 

One of the i/lustrations shows a theoretical time-speed 
distance curve calculated for these cars. Such tests as 
have so far been made indicate considerable improvement 
on what is shown in the diagram. One acceleration test 
included starting the engine and getting the car under 
way to a speed of 30 miles an hour in 33 sec. 

The Northern Pacific car which is the first of a pro- 
posed new series designed to provide additional service 
on Northern Pacific lines was received from the car 
builders on August 28. It will be placed in service on the 
main line between Staples, Minn., and Fargo, N. D. 

Tests on street and level track, on curves and grades 
were made between St. Paul and Duluth, Minn., with gen- 
eral manager C. L. Nickols and other officials on board 
to witness the car’s operation and the car was also operated 
through the Minneapolis and St. Paul terminals. Tests 
were made with the car hauling a passenger coach. 

The Northern Pacific, it was stated by A. B. Smith, 
passenger traffic manager, plans to use this and similar 
cars to provide additional service on branch as well as 
main lines. The gas-electric car will supplement and sup- 
plant steam power between Staples and Fargo. The 
length of this run is 102 miles. 

Two other motor cars are already in operation on the 
Northern Pacific. Both are straight gas cars. 
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Electrification Progress and Power Supply 


Status of Railroad Electrification in Various Countries Presented 
at First World Power Conference 


LECTRIFICATION of railroads was given a prom- 
irent position at the First World Power Conference 
recently concluded at Wembley, London, England. 

The purpose of the conference was to consider how indus- 
trial and scientific sources of power might be adjusted 
nationally and internationally,. (1) by considering the 
potential power resources of each country, CZ) oRy ‘comer 
paring experiences in the development of agriculture, 
irrigation and transportation, (3) by conferences of en- 
gineers, (4) by consultations of power consumers, (5) by 
conferences on technical education, (6) by discussions on 
the financial and economic-aspects of industry, and (7) 
by conferences on the possibility of establishing a per- 
manent world bureau for the collection of data. Brief 
abstracts of the several papers presented on electrification 


follow. 


Electrification of Railways in Norway 


Considering the railway problem and especially the 
electrification of the Norwegian railways, one has to bear 
in mind the particular features of the country. 

The area of .Norway is equal to that of the British 
Isles, and the country is for the greater part very moun- 
tainous. Its total length is several times the length of 
England and Scotland together, as the distance from 
“North Cape” to its southernmost point is more than 
1.250 miles. On this area there live only about three 
million people. It is therefore easily understood that 
there are great technical as well as economic difficulties in 
the way of building railways in Norway. The mountains 
and tunnels make the railways expensive and the rather 
small traffic makes a profitable railway the exception. 

It has therefore never been attractive to private enter- 


prise to build railways in this country, and the state has 


for the greater part been compelled to do it, putting the 


expenditure on the tax-payers. For this reason there are 
still relatively few railways in Norway. The total length 
of line is at present about 2,200 miles, single track about 
2,600 miles. 

For many years to come the state authorities will have 
to concentrate their efforts on building those main lines 
that are still wanted, and at the same time on trying to 
reduce the operating cost of the railways built. Here, the 
nature of the country may be of assistance. 
as is well known, one of the countries where water power 
is most abundant; on the other hand it has no coal mines. 
The waterfalls are often situated close to the railway lines. 
It is therefore natural to replace the foreign coal by the 
“white coal” for those railways whose traffic and other 
conditions are well suited for electrification. The Nor- 
wegian government, therefore, has already started such 


electrification, and at present three sections of the state 


railways are electrically operated, and two further sections 
are being electrified. The single-phase system at about 
15 cycles. and approximately 15,000 volts has been 
adopted. Also two privately owned railways are elec- 
trified. The following tabulation lists the railroads which 
are already electrified and those in progress of being elec- 
trified : 
‘Evectric RAILWAYS 


Privately owned. Length, 10 
Single-phase alternating current, 


1. “Thamshavn” railway. 
miles. Track gage 1.0 meter. 
6,000 volts, 25 cycles. 

2. “Tinnos” railway. Originally privately owned, now a State 
railway. Length, 18.7 miles, standard track gage. Single-phase 
alternating current, 10,000 volts, 16% cycles. 


3. “Rjukan” railway. Privately owned. Length, 10 miles, 
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standard track gage. Single-phase, 10,000 
volts, 16-2/3 cyCics. 

4. “Drammen” railway. Length, 33 miles of which 8.1 miles 
is double track. Standard track gage. Single-phase alternating 
current, 15,000 volts, 15 cycles. 

5. “Ofot” railway. Length, 26 miles, standard track gage. 
Single-phase alternating current, 15,000 volts, 15 cycles. 

The “Drammen” railway has a rather large passenger service, 
the other railways a rather large freight service. 

Raitways WuHuIcH AT PRESENT ARE IN PROGRESS OF 
ELECTRIFICATION 

6. “Hovedbanen” (Section Kristiania Lillestrom). 
13.7 miles, double track. Standard track gage. 
alternating current, 15,000 volts, 15 cycles. 

7. Section: Drammen-Kongsberg. Length, 28.6 miles. 
section is the continuation of the “Drammen” railway. 


alternating current, 


Length, 
Single-phase 


This 


The above mentioned railways (1-5) are put down in 
the order in which they have been electrified. 


Power Problems of the Swedish Railways 


At the present time only one link in the Swedish State 
railway system is electrified, namely, the Svart6n-Riks- 
gransen line. This line, which is principally used for the 
export of ore from the iron mines at Kiruna and Gallivare 
to the harbors at Narvik and Svart6n, has a length of 270 
miles, to which should be added 16.7 miles of branch lines, 
which are also electrified. The connecting line through 
Norway from Riksgransen to Narvik, which has a length 
of 27 miles, was electrified in 1923. The total electrified 
line Svarton-Riksgransen-Narvik is thus 296 miles. 
It is therefore the longest electrified railway in Europe 
at the present time. 

The section from Kiruna to Riksgransen, 81 miles, was 
electrified in 1915; in 1920 the line Kiruna-Gallivare, 62 
miles, was opened for electric service, and in 1922 the 
electrification was completed of the whole line down to 
Svarton. 

Single-phase current at 15 cycles and 16,000 volts is 
used for the contact wire. The whole line Svarton-Riks- 
eransen-Narvik is supplied from the Porjus hydro-elec- 
tric station on the Lule Alv. In this power station are 
installed four single-phase generators for traction, one of 
which is used as a reserve. Each generator has a continu- 
ous output of 6,000 kva. and maximum output of 10,000 
kva. 

The traction energy is generated at 4,000 volts, 15 
cycles. Transformers with a 4,000/40,000 volts ratio, 
feed the long distance transmission line at 80,000 volts, 
the transformers being connected in parallel on the low 
voltage side and in series on the high voltage side. There 
are really two transmission lines, one running north to 
Vassijaure near Riksgransen and from there through 
Norway to Narvik, and one running south to Notviken 
near Lulea. The total length of the transmission lines is 
32.5 miles. The transmission lines supply 15 sub-stations, 
about 21.6 miles apart. 

At each of these sub-stations two or three 80,000/16,000 
volt step-down transformers are installed for feeding the 
overhead contact wire, and certain auxiliary circuits for 
the stations. The transformers are rated from 1,100 to 
1.500 kva., are oil-cooled, and are so arranged that they 
can be easily sent by rail on a special car to the repair 
depots at Kiruna and Notviken, when necessary. 

The transmission lines are double, four wires being 
necessarv for the two circuits, and are carried on three- 
or four-legged steel towers, 55 ft. to 70 ft. high. The 
maximum sag is 32 ft. and the minimum height above 
ground is 28 ft. The span averages 640 ft. with a maxi- 
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mum of 1216 ft. Four-legged anchoring masts are placed 
at intervals of 9 or 11 spans. 

The overhead contact line is of a simple catenary pat- 
tern, the contact wire being supported from the catenary 
wire at the supports and at two or five intermediate points, 
the total span being 178 ft. on straight open track. The 
contact wire is hung in independent sections of 4.5 ft. 
length, stretched at each end by counterweights. 

‘Lhe rolling stock comprises 4 express, 1 passenger, 33 
mineral, 12 freight and shunting locomotives and 2 motor- 
cars. 

On top of the trolley-poles are mounted two insulators, 
each carrying one % in. steel wire. These wires are used 
for transmitting 60 cycle single-phase current at 10,000 
volts to all stations and certain other places along the 
road. The voltage is stepped down to 220 volts at such 
places by means of small transformers—usually of 3 kilo- 
watts—mounted on the trolley-poles. In this way alk 
buildings along this road are supplied with electric light, 
and also electric power for other purposes. 


Private Lines 


Of Swedish privately owned railways, the following are 
electrified. The table gives the length of system in miles 
and the year when electric operation began. 


System Length Year 
Stockholm-Djursholm D.C. 600 volts 9.6 1893 
Halsingborg-Ria-Ramlosa_ D.C. 600 volts 4.9 1906 
Mellersta Estergétland A.C. 10,000 volts 44.5 1908-1915 
Zomcycles 
Stockholm-Salts}Obaden D.C. 1,200 volts eZ, 1913 
Lund-Bjarred A.C. 16,000 volts 6.8 1916 


16-2/3 cycles 
A.C. 16,000 volts 
25 cycles 


Nordmark-Klaralven 93 1921-1922 

Of these electrifications that of the Nordmark-Klaralven 
railway is the most interesting one. Experience from this 
electrification has shown, that it is possible to operate a 
single-phase electric railway of 92 miles length, from only 
one feeding point, located about the middle of the line, 
without disturbing telephone and telegraph lines which 
run parallel to the railway, provided that these lines—as 
is here the case—never approach the track closer than 
700 ft. 

It has thus been proved—contrary to earlier assump- 
tions—that it is not necessary to divide the contact line 
of an electrified railway into sections of about 18.5 miles, 
with one feeding point at the middle of each such section. 
For the electrification of the Stockholm-Géoteborg line, 
which is now being built, it was therefore possible to 


- choose much longer contact line sections. 


The Electrification of the State Line 
Stockholm-Goteborg 


The Stockholm-Géteborg line is a cross-country line in 
the southern part of Sweden with a length of 298 miles. 
The transportation consists of passenger and freight 
trains. Single-phase current at a frequency of 1634 and 
16,000 volts on the trolley line will be used for this elec- 
trification. 

The necessary electric energy will be taken from the 
State-owned system of main three-phase transmission 
lines, at five sub-stations near the railway line. At each 
of the converting stations will be erected motor-gen- 
erators for changing the three-phase current into single- 


phase current. The three-phase lines have different ten- 
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sions, varying from 50,000 to 130,000 volts, which will 
be transformed down to 6,000 volts for the motors in the 
sub-stations. The single-phase current will be generated 
at 3,000 volts, and stepped up by means of transformers 
to 16,000 volts. 

In two of the sub-stations at Sddertalje and Alingsas 
there will be installed three motor-generator sets and in 
the other sub-stations two sets. All these motor-genera- 
tors will be alike and each will have an output on the 
single-phase side of 2,400 kva. continuously with a maxi- 
mum of 4,800 kva. Each sub-station will feed its own 
separate section of the trolley-line system. These sections 
will vary in length from 46.5 to 87 miles and will ist be 
sectionalized in tat of the sub-stations. 

The trolley line will be built with an insulated copper 
cable for the return current. This return cable will be 
connected to the rails at every .6 mile on the first 12.4 
miles from the sub-stations and at every 1.7 miles on the 
rest of the section. Drainage transformers will be con- 
nected in the trolley line and the return cable at points 
midway between the connections from the return cable to 
the rails. No bonding is in this case necessaty for the 
rails and the track can be handled without any precautions 
for preventing danger to repairmen. This is of course a 
feature of the utmost importance. 

For the Stockholm-Goteborg electrification 50 electric 
locomotives are ordered, which will be delivered in 1925. 
All the locomotives will be alike. The locomotives, how- 
ever, will be made with two gear reductions and two 
speeds, one for’ passenger service and one for freight 
service. In passenger service the locomotives will haul 
trains weighing up to 500 tons with speeds up to 55.5 
miles per hour and in freight-service they will haul trains 
of up to 900 tons with speeds up to 44 miles per hour. 
From the beginning, 10 locomotives will be allotted for 
passenger and 40 for freight service. 

The Stockholm-Goteborg line will be completely elec- 
trified by the end of 1925. 


Power Consumption 


The power consumption for four of the electrified 
Swedish railways is given in kilowatt hours per year in 
the table below. 


Svart6n— Nordmark Mellersta Lund— 

Riksgransen Klaralven Ostergotlund Bjarred 

1 O16 Pet terecs oriierethe 10,000,000: 740,000 103,000 
19175 oatewe tele 8,378,000 639,000 159,000 
LOUSY ce matehe, cee 7,637,000 593,000 153,000 
1 Bee ae ae eer or 7,984,000 659,000 160,000 
1920 eo see anaes 9,508,000 AS a 675,000 167,000 
LOD T iss eaeteke Phan re 28,451,000 1,234,000 701,000 181,000 
1972. Malaria lente cee 36,943,000 2,229,000 785,000 175,000 
TO 2 Sie Hanelaracie laces te *41,158,000 2,463,000 800,000 177,000 


*This includes 1.901.000 kilowatt-hours which were consumed by the 
Riksgransen-Narvik electrification. 


For the Stockholm-Goteborg electrification the power- 
consumption is estimated at 50 million kilowatt-hours per 
year. | 


Electrification on the State Railways in Germany 


The total length of main line electric railways operated 
by the State Railway Department in Germany with single- 
phase alternating current is nearly 372 miles. 

With regard to single-phase or three-phase alternating 
current, the latter, with a standard frequency, appears to 
be preferable, because it can be supplied from public sup- 
ply power stations. The demand for energy for heavy 
traffic is, however, usually so great that special generating 
sets with separate switchgear and also separate feeders 
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are required. For this reason the three-phase plant avail- 


able for public supply cannot very well be used also for 


traction purposes. 

Furthermore, in view of obtaining the ishese degree 
of reliability, it is considered most desirable to. supply lines 
with current from a power station which primarily pro- 
duces traction current; if possible, the power station 
should be owned by the railway authorities. 

For the sake of economy, it is therefore not necessary to 
adopt three-phase current for traction purposes. The State 
Railway Department in Germany has adopted single-phase 
alternating current with a frequency of 16 2/3 periods per 
second, and a line pressure in the trolley wire of 15,000 
volts. 


Constructional Features 


The feeders for carrying the high-tension single-phase 
current from the power stations to the sub-stations are 
not run along the track on ten masts for supporting the 
trolley wires, as formerly; they are also not run at a dis- 
tance, for instance, across hilly country in order to cut 
short any curves in the track. The arrangement standard- 


TT ES 


ized is to carry the transmission wires on a separate row _ 


of poles erected at a distance from the track of not more 
than 160 to 320 ft., where they are readily accessible. The 
standard pressure is 110,000 volts. 

The trolley wire suspension is as simple as possible. 
The design is uniform throughout the State Railways in 
Germany; the number of spare parts that have to be 
stocked is therefore exceedingly small. The overhead 
equipment consists of a firmly attached messenger cable, 
which carries the trolley wire by means of suspension 
wires. The conductor has a section of 100 sq. mm., and 
is adjustable ; it is erected with a 2200 Ib. pull. A profile 
has been selected which reduces to a minimum wind 
stresses and the accompanying side drift. With the above 
pull and the permissible wind load the masts may be 
placed at intervals of 224 to 288 ft., according to local 
conditions. 

Special care is taken that the averheta equipment does 
not prevent the driver from seeing the signals. With this 
end in view extensive use is made of cross-cable suspen- 
sion in railway stations. This, moreover, affords the great 
advantage of doing away with poles between sets of rails. 

Reinforced concrete masts, formed by a rotary process, 
are considered advantageous; they require neither super- 
vision nor maintenance. 

In the case of electric locomotives for the main lines of 
the State Railways in Germany it was possible to reduce 
the number of different types to six. There are now two 
types each for fast trains, passenger trains and freight 
trains, viz., one for hilly districts and one for flat level 
lines. 

The advantages of having only a few standard types are 
found in the small number of spare parts and greater con- 
venience both for running and inspection and repair in the 
shops. 
the latest designs of locomotives, inasmuch as the same col- 
lectors, oil switches and air compressors are now used on 
all machines. 

In practice the power developed by an electric locomo- 
tive is determined on the State Railways in Germany by 
means of a special test car. The equipment of this car is 
arranged for measuring the electrical energy consumed, 
and the tractive force exerted at the draw-bar, so that the 


Standardization has been further introduced on all 
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overall efficiency of the locomotive can be determined. 


Other data, such as the power factor, temperature rise of 


the motors and the transformers, can also be measured. 
Further details disclosing the conditions on the locomotive 


are determined; they refer specially to the distribution in 
electric power taken by the locomotive. 

Electric operation of locomotives permits the use of 
high speeds, especially on up grades, without affecting the 
economy of undertakings. Careful investigations were, 
for instance, made on the operation of the main line Bres- 
lau-Arnsdorf in Silesia. It was found that by increasing 
the average speed of freight trains from 18 miles per 
hour, at present, to 28 miles per hour, the running costs 
per annum for steam operation rose above 3.25 per cent. 
The corresponding increase in running costs with electrical 
operation under exactly similar conditions was found to 
be not more than 0.9 per cent. 

It is desirable to raise the average speed of freight 
trains, because it is thereby possible to increase the num- 
ber of trains running on the track, so much so that the 
construction of a further set of rails may become unneces- 
sary. 


The Influence on Telephone and Telegraph Wires 


A point formerly raised against the use of single-phase 
alternating current was the influence of the electric and 
magnetic field of the single-pole overhead line, including 
the earth return, on telephone and telegraph wires near by. 
It has become possible to reduce this influence, so that 
there is no disturbance in the operation of the wires re- 
quired for communication purposes. 

The State Railway Department in Germany has not 
introduced new parts, such as boosting transformers in 


the traction circuit or special relays, bridge connections | 


and the like in the telephone and telegraph circuits. biive 
tendency has been, instead, to design the necessary parts 
for operating the system, such as generators in the power 
station and motors on locomotives, in such a way that 
current and pressure in the trolley wire are, as far as pos- 
sible, not accompanied by higher harmonics. 

The available means for reducing higher harmonics con- 
sist in providing the salient poles of generators with pole- 
shoes of a suitable shape, of a fine pitch for the slots in 
turbo-alternators and a slanting position and suitable num- 
ber of the slots in motor armatures. 

The comparison between motors of older and quite 
recent design, made on the test-bed, shows the considerable 
difference in the shape of the curve. 

The following are the alterations made to telegraph and 
telephone lines. Overhead wires for public service run- 
ning alongside the track of steam railways are generally 
shifted further away from the track when changing over 
to electric traction. Static effects will then disappear, and 
inductive effects are reduced to reasonable proportions. 
Telegraph, telephone and block-signalling wires are laid 
underground in cables, consisting of twin-stranded cores 
with, as far as possible, equal capacity to earth. The lead 
sheathing and armoring is designed to give a free passage 
to induction currents. Care is taken to obtain good joints 
between the covering of the core and the joint boxes. By 
inserting special wires under the lead sheathing the induc- 
tion current is increased. 

Long telephone lines are connected at the end of the 
electrified section to transformers provided with ample in- 
sulation. The telegraph lines for permanent current oper- 
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ation with line relays in series are connected with half the 
relay winding and the battery in each branch (symmetrical 
connections). Where such telegraph lines are continued 
beyond the electrified portion, a relay is inserted. 

_ Rail bonds are not required for transmitting the trac- 
tion current; it has, however, been found that rail bonds 
will reduce the induction pressure in the cables to the ex- 
tent of 30 to 35 per cent. 


The Electrification of the Austrian Federal Railways 


Thorough and long study showed that the wealth of coal 
admitted of economical electrification of Austrian rail- 
roads on heavy gradients only. On the other hand, after 
the war, the coal mines being almost entirely lost, electri- 
fication becanic an immediate and urgent necessity, the 
natural stock of coal in Austria being reduced to 1.2 per 
cent which could meet the country’s full demand for only 
twenty years. 

The princij)x1 reasons for electrification in Austria may 
be considered to be:— 

1. Politica! and economical independence of importa- 
tion and price of coal. 

2. Economy of service, especially on lines with heavy 
gradients (up to 3-1 per cent), and on places far from 
the coal importing centres (some of them over 435 miles 
distant). Even with the German Saar-coal now being 
used, which is 30 per cent cheaper than Polish coal, elec- 
trification is economical on heavy gradients and on lines 
with heavy traffic. . 

3. Increase of medium train speed on gradients, by 
obviating the need for taking in fuel and water. 

4. Increase of capacity of transportation by the in- 
crease of speed and reduction of dead weight. In many 
cases, the necessity of building a second track can be 
avoided (for instance on the Arlberg line traffic can be 
increased to more than 30 per’ cent, while the building of a 
second track would cost more than $14,000,000. 

5. Cleanliness and absence of smoke in tunnels. 
sibility of running longer trains through tunnels. 

6. Employment of Austrian industry, which is able to 
furnish almost all the necessary installations and work for 
the numerous laborers and workmen. 

The following lines are going to be electrified (the 
highest grades in percentage are put in parentheses) : 

(a) Invsbruck-Lindau (Buchs, St. Margarethen) 
or the Arlberg line—147 miles single track 
(3.14). 

(b) Salzburg-Worgl—119 
(23 

(c) Schwarzach-St. Veit-Villach or the Tauern 
line—72 miles single. and double track 
(25)5 

(d) Steinach-Irdning-Attnang-Puchheim = or 
the Salzkammergut line—66 miles single 
track (2.5). These lines which are included 
in the first program amount to 389 miles 
and need 120 millions kilowatthours yearly. 

(c) Additional lines: Kufstein-Worgl-Innsbruck- 
Brenner (formerly Southern Railway), 
68 miles, single and double track (2.5). 

(f) A later program will include Vienna-Linz- 
Salzburg (1.1), Amstetten-St. Michael- 
Villach and Klagenfurt (1.8), St. Valen- 
tin-Klein Reifling (.7), Huieflau-Vorden- 
berg (7.1), Linz-Selztal-Bischofshofen 


Pos- 


miles double track 


296 


(2.2) -andueVy els=Passau 
total of 669 miles. 


Altogether they amount to 1,143 miles, requiring 330 
millions kilowatthours per year. . Probably, the old South- 
ern Railway line Wien-Graz frontier (183 miles) and 
Bleiburg-Innichen near the Dolomites (141 miles) will 
follow, making a total of almost 1,430 miles. 

Notwithstanding all other advantages of electric service, 
the realization of this first program will depend upon 
first cost and the price of coal. ; 

Austria abounds in unexploited water-power to such a 
degree that it was possible to examine 315 different 
sources. 

In the choice of system, the Federal Railways have fol- 
lowed the decisions in Switzerland and Germany, and will 
employ single phase current at a frequency of 16 2/3 
cycles per second, with a medium voltage of 15,000 volts 
on the trolley wire and a transmission voltage of 
55,000, or in several cases 110,000 volts, which will be 
stepped down in a number of substations along the road. 
The high economy of this system is secured by the sim- 
plest overhead construction, economical speed regulation 
and cheap operation in sub-stations. 

The transmission lines are conducted on overhead poles 
so far as the Arlberg gradients are concerned, elsewhere 
alongside the roads. Along the pass over the Arlberg 
mountains up to a height of 2,010 metres, bronze cables 
are carried on steel towers. As an exceptional case on 
the Salzkammergut line, the trolley wire is fed direct with 
15,000 volts through several feeders without any sub- 
station. 

The contact wires are built according to well-known 
types. Height of trolley wires normally 19.2 ft., mavxi- 
mum height 20.1 ft., minimum 15.3 ft. The big 1C-+Cl 
locomotives will pull all trains on gradients up to 3.14 per 
cent with single traction without an additional locomotive 
(express trains now need two or three locomotives, freight 
trains have to run in two halves because of the smoke). 
There will be an increase of 10 per cent in train weight 
together with 30 per cent economy in time. The 405 
miles of line to be electrified will mean about 220 electric 
as against 280 steam locomotives. 

The narrow cross-sections of the tunnel necessitated 
narrow collector bows. To avoid short pole distances, 
and thus to keep down the first cost of the line, it was 
decided to make a pole distance of 240 ft. and to employ 
large (68 in.) and narrow (43 in.) collector bows in 
such a way that while approaching narrow parts of the 
road (tunnels, etc.) the narrow bow makes contact and 
when lower than 17 ft. automatically lowers the large bow 
to avoid risk of damage. 

In order to facilitate suburban traffic, there were in- 
stalled four accumulator trains each consisting of two 
motor coaches, two trailers and a special tender with a 
storage battery. 

Special attention was paid to the establishing of two 
thoroughly equipped modern repair shops at Innsburck and 
Bludenz in connection with the locomotive depots, secur- 
ing in this way prompt and efficient maintenance quite 
independent of the manufacturers. It will thereby be 
possible materially to shorten the time taken in temporary 
inspection and repair of the rolling stock. 

The difficulties arising from the necessity of protecting 
telegraph and telephone circuits were completely over- 


(.6),. giving a 
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come; the main circuits of the railway were all made in 


insulated cables. 

On 22nd of July, 1923, the service was opened on the 
first short section, Innsbruck-Telfs, and then extended to 
Landeck. Next March the southern part of the Salzkam- 
mergut line will be tried. By the end of 1924 the whole 
Arlberg line Innsbruck-Bludenz will be open; by August 
the rest of the Salzkammergut line will be operated exclu- 
sively by electric trains. 


Electric Traction in Italy 


The first. trials connected with electric traction which 
were performed on the Florence-Fiesole electric railway, 
opened in 1890. Electric traction spread to the tramway 
lines of a number of Italian towns. In 1900 there existed 
124 miles of electric tramways, all running on direct cur- 


rent and constant pressure which was conducted by an — 


overhead wire to the series excited motors, controlled by 
a series parallel switching arrangements and by switching 
In resistances. 

Later installations, which were designed with great 
accuracy, ran without a hitch, so that electric traction was 


considered everywhere to be a success and gave rise to the 


tendency of applying it to the main railways. 

The following three systems were suggested : First, stor- 
age batteries ; the second suggestion was to adopt the sys- 
tem used for tramways, the only difference consisting in 
substituting for the trolley wire a third rail as a contact 
conductor, so as to allow of a better supply of current at 
high speeds ; the third proposal was to adopt rotating field 
motors with a high tension three-phase line, as had been 
done in the case of the small Swiss Burgdorf-Turin rail- 
way, electrified by the Brown Boveri Company. 

Although the Italian Government was not at the time 
operating the railways, as it does now, it took a great 
interest in these experiments in view of the utilization of 
the water power resources of the country. 

The direct current system appeared to work regularly; 
it involved, however, owing to the low tension, consider- 
able installation expenses. As a consequence, the engi- 
neers of the railway administration were attracted by the 


three-phase system, which seemed to be far more suitable — 


for traction purposes on main lines with considerable 
traffic. 

This system was, therefore, extended to most Italian 
railways, where it is actually applied to an extent of 403 
miles in regular service. 

Since, however, it has not found any important applica- 
tions abroad, much controversy has arisen as to whether 
it was to be adopted in future electrification plants or 
whether the other two systems preferred in all other coun- 
tries were to be used, i.c., the single-phase system with 
high tension on the contact line, and the direct current 
system. 

The objections to the three-phase system are the fol- 
lowing: 

(a) Constant running: speed and some difficulty in 

regulatine the speed of trains and, above all, the 
considerable variation in the demand of power at 
the central power station, a fact which affects the 
load factor. 
A double contact conductor is required with a re- 
striction in the pressure on the line, and some diffi- 
culties are experienced in the equipment of 
switches. 


(b) 
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(c) The difference in frequency of alternating three- 
phase current (16 cycles) from that adopted for 
ordinary industrial purposes (42 and 50 cycles), 
the drawbacks consisting of the fact that special 
machines are required at the power houses to gen- 
erate the current for traction, and that special con- 
ductors must be exclusively used for railway 
service. 

Sub-stations spacing must necessarily be short so 
as to avoid large pressure drops which are not ad- 
missible in the three-phase system. 


(d) 


As a matter of fact constant speed is not to be objected 
to from the standpoint of regular running, in view of the 
fact that locomotives, as will be pointed out subsequently, 
are now commonly provided with a minimum of four eco- 
nomic (not rheostatic) speeds, which makes it possible to 
suit the speed to the demand and to the nature of the 
Back, |. 

The necessity of having the double overhead wire did 
not entail any harmful consequences. It should be men- 
tioned, however, that the pressure was maintained below 
3,700 volts. 

The difference in frequency adopted in traction prob- 
lems, as compared with the higher frequency which is pre- 
ferred for industrial purposes, is of some importance in 
the appreciation of the kind of system, but it was found 
that current at 42/50 periods could be used for traction, 
and current of this frequency will be supplied to a line 
which is now in course of construction. A scheme is also 
being studied in connection with the mono-three-phase 
system. 

As to the distance between the sub-stations, experience 
has shown that drops of pressure up to 30 per cent are 
admissible with the three-phase system, and this fact gave 
rise te the tendency now to adopt far longer distances 
than those applied in the first installations. On the other 


hand, owing to the higher cost of sub-stations, the use 
_of larger copper sections proved to be comparatively more 
advantageous. 


According to the view of some of our engineers the 
three-phase system should be pfeferred in future applica- 
tions owing to the advantage of dealing with one type of 


system only. 


In Northern Italy, where numerous three-phase trac- 
tion lines exist, this system will continue to be adopted in 
future, in Central and Southern Italy, where electric trac- 
tion is in its infancy, the three-phase system for industrial 
frequency and the direct current system will be tried. 

The first three-phase current locomotives working on 
the Valtellina lines, where gradients do not exceed 1 in 50, 


were constructed for speeds of 20 and 40 miles per hour, 


the motors heing coupled in series and parallel respec- 


tively. Subsequently, owing to the electrification of the 


their low specific weight. 


Giovi and Frejus lines with steep gradients (about 1 in 


30) and a large freight traffic, the above speeds were 


‘teduced to 15.5 and 31 miles per hour respectively. 

The locomotives running on level roads are now usually 
provided with four economic speeds (23, 31, 47, 62 
m.p.h.) which are obtained in a fairly simple way by the 
above parallel and cascade coupling arrangement, in addi- 
tion to the pole commutation. 

One interesting feature of three-phase locomotives is 
Thus the most recent types 
may develop 2,000 kw., their weight being 75 m. tons 
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only, distributed over five axles, a load exceeding 15 m. 
tons per axle not being permitted on our lines. The 
tractive effort is limited to 26,500 lb. by the resistance of 
the couplings. 

The economic results of electric traction have given rise 
to considerable discussion in Italy owing to the great dffi- 
culty in appreciating them. A comparison with steam 
traction has shown that, as a rule, the cost of fixed plants 
for electric traction is high, so that substitution will only 
prove profitable in the cases of lines with steep gradients 
and a considerable amount of traffic in addition to a low 
cost of power. It is difficult to state the cost of plants 
under the present circumstances, as most of them were 
erected before the war. Fair average figures cannot be 
given either, as the expenditure varies for each individual 
case, according to the type of line (double or single 
track), the number of stations relative to the length of 
the line and finally according to the number of tunnels, 
and the length of the main lines required. According to 
pre-war estimations, electrification was found to be profit- 
able on those lines which only showed an average yearly 
consumption of 675 tons of coal per mile. 

This formula, although the figures from which it was 
deduced differ greatly from the actual ones, may still hold 
if we consider that the cost of coal and that of plant in- 
creased simultaneously and almost at the same rate. 


Electrification of Railways in the Dutch East Indies 


The first plans date as far back as 1911 and were drawn 
up by the weil-known engineer Damme. The economic 
conditions then existing in the country did not permit the 
carrying out of these plans. With no thought being 
given to the coming congestion, electrification in those 
days was still regarded as a luxury, and public opinion in 
consequence was against the granting of credit for such 
innovations, although comfort in the tropics is a factor 
well worth consideration. 

It was soon seen that the economy of electrification 
would first have to be demonstrated and that this could 
not be done before water power had been developed in 
Java. Careful estimation of costs showed that a voltage 
of 1,500 volts for the railways in Java would be adequate, 
and that a choice of 2,400 or 3,000 volts would result in 
an increase of 30 per cent on the initial cost of rolling 
stock, without, however, decreasing in the same ratio the 
costs of the overhead lines or sub-stations; thus a reduc- 
tion on initial outlay expenditure was possible, with in- 
creased operating safety with the lower voltage. 

By 1921 all the plans had been prepared and demands 
for tenders sent to various factories. 

Unfertunately, at this time opposition arose in the 
Dutch Parliament against electrification. This opposition 
caused a big setback to the carrying out of the plans and 
resulted in their being temporarily cut down. It has been 
decided for the present ‘only to electrify the railways 
round Batavia. 


Power Stations 


The current is to be supplied by two water power sta- 
tions, erected by the Department of Water Power and 
Electricity. The first is the Tjitjatih station. now called 
Oebroeg, which gets water from the Tyjitjatih and some 
other streams. The second power station is the Tjianten 
station, now called Kratjak works. It lies 10.5 miles 
from Buitenzorg. Here also most of the waterworks are 
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completed; the necessary engines, however, have not yet 
been ordered. 

The Tjitjatih power station is adapted for a constant 
water capacity of 10 cu. m. per second, equal to an aver- 
age of 7,500 hp. during twenty-four hours, measured on 
the turbine axles. . 

At present two sets of 7,500 h.p. are being erected. By 
means of accumulation it is possible to increase the peak 
output quite considerably. Should the Tjianten power 
station be completed, the average power production of 
both works would be increased by 10,000 h.p. during 
twenty-four hours and the peak load by a good 30,000 
h.p. These two power stations together, therefore, will 
make possible the electrification of a great number of 
lines. 


Transmission Lines 


The current which will be generated from our power 
stations is to be high-tension three-phase current of ap- 
proximately 70,000 volts and will be transmitted by over- 
head wires to the consuming centers. These high tension 
transmission lines consist of a double set of wires, each 
set containing three wires. These wires are hung on iron 
towers standing 960 to 1,280 ft. apart. By this means it 
is possible to overcome all obstacles, such as ravines, etc. 


Sub-stations 


The arrangement for the sub-stations is as follows: 

The three-phase high-tension current of 70,000 volts is 
stepped down by means of static transformers to 6,000 
volts three-phase current. 

The 6,000 volts current is transmitted to the State Rail- 
ways, which thereafter dispose of it. In the engine house 
the 6,000 volts three-phase current is transformed down 
to 1,500 volts direct current. This takes place in rotary 
transformers or motor-generators, of which two sets are 
to be erected in each sub-station. Of these, each is of a 
continuous capacity of 1,500 kw. dic. The current from 
here is conducted through control and safety apparatus 
and finally after passing underground is transmitted to the 
overhead railway lines. 


Contact Wires 


The overhead constructions are to be delivered com- 
plete by the Siemens Schuckertwerke, who are well known 
for this kind of work. Original designs are being fol- 
lowed, namely, as contact wire, a double line of 107 sq. 
mm. hard copper hung from a special suspension wire. 
In consideration of the fact that the copper section of 
2 x 107 sq. mm. is not sufficient to conduct the current, 
it is necessary to huild a special feeder cable and for this 
purpose we have decided to. use a suspension, which in- 
stead of 70 sq. mm. steel, will be made of hard copper, 
but of a diameter of 150 sq. mm. In this manner we 
hope to have less risk of damage to the material by the 
gases coming from steam trains whenever they have to 
pass, and also from our moist sea atmosphere. Each 
track will, therefore, be fed by a total diameter of ap- 
proximately 360 sq. mm. Current of 2,000 amperes can 
with safety be carried by this. 

In certain cases where an exceptionally heavy current 
consumption is to be expected, as, for instance, on moun- 
tain lines or where many trains are starting at the same 
time, extra feeder cables of 100 sq. mm. will be fixed upon 
the iron girders of the super-structures. 
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Rolling Stock +4 


The arrangement of the motor coaches is to be based 


on the American system. ‘These trains will with ease be 


able to attain a speed of 45 m.p.h. and when necessary 
even 55 m.p.h. 

For this purpose the motor coaches will be fitted with 
four motors each of 125 h.p. one hour rating and for 750 
volts. The motors will therefore be used two by two in 
series or parallel connection. The motor coach will be 
fitted with two pantographs. 


Locomotives 


As previously stated, regular service with short inter- 
vals between each train, will be kept up in Batavia. Loco- 
motives are, however, also necessary for through trains. 
Two of these have been ordered for the present from the 
Werkspoor-Westinghouse, the principal characteristics 
sought being a combination of great hauling powers, 
limited speed and great simplicity. 


The Financial Aspects of Main Line Electrification ; 


in Great Britain 
By Sir Puitie DAwson 


The benefits to be derived from the electrification of 
purely suburban systems are -well known, .and, it is not 
proposed to deal with them specifically in this paper. The 
benefits to be derived from the electrification of .complete 
sections of a railway are not realized in this country as 
much as they should be, and there is a popular belief that 
only where water power is available, or in the case of 
mountain lines, can the complete electrification of a rail- 
way system or of a considerable portion of it be justified. 
It is with the object of disproving any such idea that the 
following paper has been prepared. 

It is hardly necessary to say that as far as main line 
electrification is concerned, we have nothing to show, 
while on the Continent of Europe, South Africa, New 
Zealand, Japan, the United States and South America, 
very considerable progress has been made in this direc- 
tion. 

It is not only from the point of view of the railways 
or of the traveling public that electrification will be of 


immense advantage. Electrification on a large scale will 
largely conduce to an abundant and cheap supply of elec- . 
tricity not only to industrial areas, but also to many of the - 


rural areas which under ordinary circumstances would not 
obtain it. 

It will in many cases enable coal to be utilized at or 
near the pit head of a quality much of which now is more 
or less useless. It will largely reduce the smoke nuisance, 
and enable the railways to utilize for building purposes 
most valuable sites in the center of many of our large 
towns by covering in their stations and the railway tracks 
immediately adjoining them, as has been done in the case 
of the Pennsylvania and New York Central Terminal 
stations in New York. 

The electrification of the whole of the lines in and out 
of Liverpool street station would enable buildings to be 
erected over all the lines inside and immediately outside 
that station, thus rendering available for building pur- 
poses a site which has been valued at £5,000,000. There 
are many other similar cases to be found in Great Britain, 
where the value of the site which electrification renders 
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suitable for building purposes, will largely cover the capi- 
tal required for carrying out the electrification.* 


Power for Transport—Railroad Electrification 


By Pror. Ducatp C. JACKSON 
Massachusetts Institute of Technology 


The large area of the United States, the relatively low 
density of population in most of the country, and the 
great distances between large cities and between areas of 
production and consumption have caused American rail- 
roads to develop differently from western European rail- 
roads; the direction of development in America having 
been for long hauls with notably heavy trains and power- 
ful locomotives, associated with the utmost practicable util- 
ization of track facilities. The electrification problems 
therefore are different. - 

These conditions apply to Canada also, as well as to the 
United States. 

Electrification offers opportunities in America for in- 
creasing capacity of permanent facilities beyond the limi- 
tations imposed by steam motive power even of the most 
modern types, and electric installations for railroad trac- 
tion have slowly increased along a natural economic route, 
more particularly to relieve congestion at tunnels and at 
terminals and to handle heavy traffic over severe grades 
or to increase track capacity for general service on main 
line divisions, where the conditions had grown beyond the 
scope of improved steam motive power. This progress 
is contributing to the advantage alike of railroad patrons, 
the general public, and the railroads themselves. In these 
installations the electric motor has eminently proved its 
‘merit for the purpose, and the economies, increased capac- 
ity of trackage, acceleration of train movement, preven- 
tion of congestion, and other advantages from electrifica- 
tions suitably installed have been demonstrated. Approxi- 
mately 700,000,000 kilowatt hours are now used per an- 
num for hauling trains in the electrified zones. 

The cramped financial condition of various principal 
railroads, caused by heavy taxation and agitation for lower 
freight charges, is preventing them from realizing the 
advantages of electrification in many additional situations 
where its installation would be serviceable. Nevertheless, 
the use of electrical power for railroad traction is steadily 


increasing and it will be greatly extended in the future. | 


It is estimated in this paper that the prospective early elec- 
tric power needs of the American railroads, for those zones 
of trackage that are approaching traffic saturation when 

using steam motive power of improved types, and which 


will secure relief by electrification, are of the magnitude. 


‘of 5,000,000 kilowatts of generating capacity and an en- 
ergy absorption per annum of ten billion (ten thousand 
million) kilowatt hours. While many railroads operating 
electrifications generate their own electrical power, the 
tendency is to interconnect with large existing power sys- 
‘tems (whether steam, electric or hydro-electric) where 
‘such are available, for the purpose of purchasing power ; 
‘thereby securing economy, dependability and flexibility in 
the power supply, and at the same time conserving ex- 
penditure of railroad capital in order that it may be re- 
served for investment in transportation plant per se. 

E The prospective power requirements thus estimated make 
a large individual aggregate, but the well developed Amer- 


ican electrical power industry can readily meet the need. 


| 
__ *The greater part of Sir Philip’s paper consists of the cutline of a project 
for electrifying the L. B. S. C. R. Railway in England. 
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Field Coil Maintenance for Pyle- 
National Generators 


By R. E. Rice 
Electrical Supervisor, N. Y. C. R. R. 


HAVE read with great interest and profit the several 
articles published in Railzvay Electrical Engineer rela- 
tive to maintenance of electric headlight equipment, and 
would like to add something to these excellent articles, 
covering the maintenance of field coils for generators of 
the Pyle-National, bi-polar, Lundell type. 
Experience has taught us that heat, oil and vibration 
are the principal factors causing field coil failures. Know- 
ing this, it would seem the logical procedure to build a 


Lug Operating 
Counter 


Fig. 1 General Arrangement of Winding Machine 


coil that will stand more heat, prevent as far as possible 


the entrance of oil, and protect the coil against the effects 


of vibration. This, we believe, we have in a measure 
accomplished. 
We have made a hand-operated winding machine of 


simple design with a gear ratio of 3%4 to 1 with tapered 
spindle to fit the brass bushings in the coil forms. These 
forms are made of cherry, turned on a wood lathe. The 
slots for the ties were cut on a band saw. No dimensions 
for the machine or forms are given as the dimensions for 


2 Form for Winding Shunt Coil 


the forms can be secured by measuring the coils, and, 
without doubt, each reader desiring to construct a machine 
would want to make it in accordance with his particular 
ideas ; some, no doubt, would want to adapt existing coil 
winding machines. These sketches simply show how it 
is done at our shop. Fig. 1 shows a general arrangement 
of the machine. Fig. 2 shows the arrangement of the 
shunt coil form, and Fig. 3 is that of the series coil. 
First, we will consider the manufacture of the shunt coil. 
No. 22 A. W. G. C. E. wire is used. The fibre rings are 
purchased. The coil covering is cut from 1/32 in. sheet 
fibre on a square shears. The inside covering is placed 
on the form and held in place by the fibre rings when 
the cap or outer flange is secured in place with the two 
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bolts with wing nuts. One layer is wound and given a 
coat of aif drying compound, then each two succeeding 
layers are heavily coated. When coil is finished, it is then 
tied and allowed to dry for a time, after which the outside 
is given several additional coats. The outer covering is 
then applied and taped with linen tape. The ties are cut 
and removed from the coil as the taping proceeds, leaving 
the coil smooth on the inside for the insertion of the series 
coil. It is then given three coats of compound and allowed 
to air dry. . 

The series coil is made of No. 9 A. W. G. D. C. C. wire 
in the same manner with the exception that each layer is 


Fig. 3 Form for Winding Series Coils 


heavily coated with compound. The last turn is tied with 
armature twine (which has been placed under the last 
course) to prevent it from becoming loose until the com- 
pound sets. 

After the coils have become dry they are assembled and 
taped with 1 in. cotton webbing and on that portion of 
the series coil which comes in contact with the pole pieces, 
a piece ot 1/64 in. sheet fibre is inserted under the web- 


bing. This prevents grounding of the coil, which occurs 
frequently. The assembled coil is then given three coats 
= GOV) + 
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Fig. 4 Wiring Diagram of Circuit Used for Testing Shunt Coils 


of compound and allowed to air dry. If it is necessary 
to place the coils in service before they have had time to 
air dry, they can be baked at a temperature of 120 degrees 
Fahrenheit for 12 or 15 hours. 

Up to the present time we have used the solid wire 
terminals on the series coil. However, we are contem- 
plating the use of flexible terminals connected to the coil 
by means of a soldered sleeve. 

From performance records obtained from coils made in 
above manner, we find they will stand a higher tempera- 
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ture due to the use of cotton enamel wire and the 
compound. The compound serves four purposes: that of 
a heat conductor, an oil resistant, stays the coil against 
the effects of vibration and adds to the dielectric strength 
of the insulation, 

Fig. 4 shows the circuit of the apparatus we have made 
for testing the shunt coil and is essentially as follows; 
The coil is placed directly across a 60-volt d. c. circuit 
with a shunt made from a piece of cast iron welding rod 
in series with the coil. A milli-ammeter is connected to 
the shunt and the terminals adjusted so that the meter | 
will read 25 mill-amps. with a new coil in circuit. Then 
the terminals of the meter fixed at that point. A momen- 
tary contact switch is used to switch the coil in circuit and 
this switch makes it impossible to leave the coil in circuit 
after the test is completed. If, on testing a coil, it reads 
30 mill-amps. or more the coil is discarded, as in every case 
we find the insulation badly carbonized. A low reading 
ammeter, with self-contained shunt can be used in place | 
of the arrangement described if the instrument is gradu- 
ated in dimensions of 1/10th or more. 

Our experience has been, that coils made and tested in 
this or similar manner will materially reduce the number 
of headlight failures and will not increase the cost of 
maintenance. 


Receptacles with Grounding Contacts 


The Central Electric Company of Chicago has recently 
added to its line of Ralco fittings a number of receptacles | 
and plugs with grounding contacts. These receptacles and 


Twin Fused Receptacle With Grounding Contacts 


plugs permit the fulfillment of code rules for Browning | 
motors. No. 16 G twin fused receptacle of this new line | 
is shown in the illustration, 


A Typical Country Station, Italian Railways 


A Cheap and Efficient Oven for Baking Field 


Coils and Armatures 


By JAmMEs C. Moore 


Curcaco, Rock Istanp & PactFic RaitwAy CoMPANY 
Expon, Mo. 


In an effort to save sending Pyle-National Type “E” 
field coils to the back shop for repairs of a minor nature 
and to insure the proper insulation of the coils and arma- 
tures repaired locally, it was found necessary to construct 
an oven in which they could be dried thoroughly before 
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of the large driim and over the smaller one. The small 
drum is 734 in. long with a diameter of 4% in., and is 
soldered to the spacer at one end.. The spacer is soldered 
in the larger drum at a distance of 4% in. from the top 
with the smaller drum on the lower side. This whole 
arrangement was placed on four old friction tape cans 
and a 200-watt amp in a keyless socket was placed inside 
the smaller drum. In using with a field coil, a cone was 
made by cutting a piece of tin ten inches in diameter and 
then taking out a segment that measured an inch and a 
half on the edge of the piece and then lapping it a like 
amount. The result was a cone nine inches by 2% in, high, 


Center Section 
Without Lamp 


Dimensional Sketches of Baking Oven 


and after the insulating material and varnish was applied. 


_ An oven which is giving splendid results was constructed 
as follows out of a discarded varnish can of the five-gallon 


variety, some old sheet metal car roofing and a small 
amount of tin. 

The top was cut out of the varnish can so as to leave 
the top seam with its rounded edge, and to eliminate all 
sharp points and edges. The lower part of the can was cut 


away so as to leave it twelve inches long, and the shape 


changed to a circular or drum, with a diameter of 11 5/16 
in. A spacer, which also serves as a reenforcement, was 
made out of the ex-car roofing as well as a smaller drum. 
The spacer is a flat piece of the roofing, cut to fit inside 


This cone as well as the small drum was riveted, as the 
most heat is at these points. The cone is supported, point 
down, by a framework of copper wire resting on the 
spacer, so as to leave a space of about a half inch between 
the top of the cone and the lower edge of the coil. Over 
the coil is placed a cover made by soldering a rim 3% in. 
wide to a round piece of tin 13 in. in diameter. On the 
under side of this cover three small U-shaped pieces of 
wire are soldered so as to hold it about half an ineh above 
the coil, on which it rests. The oven was constructed 
with the idea of leaving an air space all the way around 
the coil that the hot air from the lamp, which is inside, 
would have to follow before escaping. The construction 
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also provides for a continual draft that will help to a 
out the coil by carrying the dampness with it, 

For treating armatures, the cone and top cover are left 
off and the armature is placed directly over the small drum 
with the hole in the center of the commutator covered 
with a piece of metal or wood. 


Trivial Dangers 


The dangers lurking about your job are known best by 
yourself. Because of your familiarity with your job don’t 
feel that the dangers are trivial—mention them to others 
who place themselves in danger. 
other may safeguard you in a moment of carelessness 
later on. Your family wants you to come home tonight, 
the boss expects to see you back at work in the morning, 
and the hospital doctors and nurses don’t want to see you 
or have you around. 


It Isn’t Your Railroad—lIt’s You 


If you want to work on the railroad, the kind of a railroad 
you like, 

You needn’t slip your clothes in a grip and start on a long, 
long hike. 

You'll find elsewhere what you left behind, for there’s 
nothing that’s really new. 

It’s a knock at yourself when you knock your railroad, 

It isn’t your railroad—it’s you. 

Real railroads are not made by men afraid lest somebody 
else gets ahead. 

When everyone works and nobody shirks you can raise a 
railroad from the dead. 

And if while you make, your personal stake, 

Your neighbor can make one, too, 

Your railroad will be what you want to see, 

It isn’t your railroad—it’s you. 


Some Folks We Know 


If there’s anything we do despise; it is a bunch of help- 
less guys, who park themselves away ; until the boss comes 
on the scene, and beats a program in each bean, of what 
to do that day We've also seen the useless cuss, 
who stalks about with little fuss, and pulls a grand stand 
stall: for hours he will mutely stand, ’till you put some- 
thing in his hand; so he can hit the ball There 
are others with an alibi, with sixteen handy reasons why, 
the work has been delayed: for some one they must always 
wait: they tell a story slick and straight, and arguments 
evade And there’s the bird who left alone, will 
do the job he calls his own: then loaf for half a day: he 
can enjoy this sweet repose, with other work beneath his 
nose, because he thinks that way If those within 
the rank and file, could work and duty reconcile, by chang- 
ing their belief: so when they finished one small chore, 
they'd look about and find some more: the world would 
have less grief Don’t feel that man’s initative, 
was so good it couldn’t live, (although the good die 
young), because if records are but searched; they'll show 
the boob who had it perched, on the ladder’s top-most rung 
; It’s not a Dodo now extinct, nor even with great 
effort linked; so please don’t: be misled: the ones who feel 
that sweet caress, which flows to those who win success, 
have simply used their head. 
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Answers to Questions 


1. Can you tell me which country has the most 
powerful electric and steam locomotives and the tonnage 
they pull? 

2. What is meant by a storage battery being in @ 
“starving” condition? 


Power of Locomotives 

1. The most powerful steam locomotive in the world 
today is the “Triplex” which is in service on the Erie 
Railroad. The total weight of the engine and tender 
in working order is 853,000 Ib. and the tractive effort — 
compound is 160,000 Ib. This locomotive is used in | 
pusher service and is capable of handling approximately 
two-thirds of a 6,000 ton train on a 1.2 per cent grade 
8 or 9 miles long. It should be considered that this _ 
locomotive is used in highly special service and its limited | 
boiler capacity would scarcely warrant its use on a longer 
grade. 

If the Triplex is discounted, then the Virginian 2-10-10- 

2 Mallet is the most powerful steam locomotive. The 
right of the engine and tender in working order is 898,- 
300 lb., tractive effort compound 147,200 lb., tractive — 
effort simple 176,600 lb. Trains weighing 5,850 tons, the 
equivalent of 78 cars having an average gross weight of 
75 tons each are hauled between Elmore and Clarks Gap 
by a 2-8-8-2 Mallet road engine and one of the 2-10-10-2 
Mallet engines as pushers. The distance from Elmore 
to Clarks Gap is about 14 miles and there is a grade over 
the last 11% miles of 2.07 per cent with maximum com- 
pensated curves of 12 degrees. For the first 2% miles” 
the grade is .5 per cent. The speed of the train is about — 
7 miles per hour. 

The electric locomotives now being built for the Vir- 
ginian will be the most powerful locomotives in the world, 
electric or steam. They will consist of three motive 
power units under the control of one engineman. The 
total weight of each locomotive will be 1,200,000 tb., a 
continuous tractive effort of 135,000 lb. and the maximum 
tractive effort 277,000 lb. Trains of 6,000 tons will be 
hauled from Elmore to Clarks Gap with one road locomo- 
tive and one pusher at 14 miles an hour. 

“Starved” Storage Batteries 

2. If the conditions under which a battery is used are 
such that the battery regularly receives less current than 
it requires, and it therefore remains constantly in a dis- 
charged condition, it may be said to be “starved.” In 
this condition the sulphate to which a large part of the 
active material is kept reduced will gradually harden into 
the non-porous form. This removes the usefulness of 
these portions of the active material until the battery is 
given a reforming charge. There is also a tendency for 
this form of sulphate to extend itself gradually into even 
those portions of the plates which are kept charged so that 
the plates are soon sulphated and useless until reformed. 

Questions for September 

1. Is there any limit to the thickness of metal that can 
be welded by the arc welding process? 

2. What is Lenz’s Law of Induced Currents? 


Power Driven Pipe Threading Machine tor Small 
Work 


A simple and compact power driven pipe threading 
machine has been designed by the Oster Manufacturing 
Company, Cleveland, Ohio, which will thread all sizes 
of pipe from 1% in. to 2 in., inclusive. It has three desir- 
able qualifications: Portability, light weight and capacity 
for small work in railroad shops.and terminals. 

The machine is driven by a 1/3-hp. motor geared to the 


The Motor of this Portable Threading Machine Runs from an 
Electric Light Socket Which Eliminates Extra Wiring 


driving arm, which furnishes ample power to thread all 
sizes within the range of the machine. The motor is run 
from an ordinary light socket, which eliminates the neces- 
sity of installing extra wiring. The driving arm maintains 
a zero load speed of 9 r.p.m. and approximately 8 r.p.m. 
under a load. The motor will drive the regular No. 104%4 
Oster Bull-Dog die stock, the dimensions of which are 2 ft. 
Seein. long, 1 ft. 2 in. wide and 1 ft. 8 in. high. The 
machine, complete with motor, weighs slightly over 200 Ib., 
which makes it convenient for two men to handle. 

The tool is equipped with a built-in scroll chuck and 
auxiliary centering guide which eliminates the necessity of 
~-an extra vise. The chuck and the guide are self-centerng 
and self-locking. The gears are completely enclosed and 
run in oil, and operate with very little noise or wear. The 
driving arms, which are necessarily extra strong, are of 


malleable iron. The chuck jaws and guides are drop forged 
steel and casehardened. 

The machine is simple to operate. The cutter is placed 
on the pipe in much the same manner as it is when about 
to thread by hand. The handle rests against one of the 
driving arms and the machine revolves it. The only atten- 
tion the operator need give the machine is to tighten it on 
every revolution. 


Light Weight Storage Battery for Rail Motor In- 
spection Cars 
A storage b: 


on rail motor 


offered by The 


tery for furnishing ignition and lighting 
inspection cars has been developed and is 

‘lectric Storage Battery Co., Philadelphia 
manufacturers of Exide Batteries. 

This battery is offered to meet the demand for a current 
for lighting and ignition on rail motor inspection cars. It 
will furnish bright lights for the headlights and for the 
inspection lights, and at the same time furnish ignition. It 


Rail Motor Car Battery 


can be charged over night with a low cost rectifier thus 
making its maintenance cost low. — 

The battery weighs only eight and three-quarter 
pounds, three cells, six volts, with a rated capacity of 11 
ampere hours for intermittent lighting. Its length is 
31% in., width 4% in. and height 634 in. Built as one unit 
with three-compartment hard rubber case specially rein- 
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forced, this battery is designed to withstand the demands 
of railroad service. 

The thick, heavy plates and wood-and-rubber separators 
insure longer life. 

The filling plug requires only a quarter turn to the 
right, which locks it securely in place and makes it im- 
possible for the solution to splash out over the battery 
and case. The plug is just as easily removed. 


Westinghouse Welding Set 


A one-man portable arc welding set has been developed 
by the Westinghouse Electric & Manufacturing Company 
which is compact, extremely rugged and has a wide range 
of current control, — 

It consists essentially of three direct-connected ma- 
chines and a control box all mounted centrally on a four- 
wheel truck. It has a 10 h. p. 200/440-volt, three-phase 
induction motor running at 1,740 r. p. m. There is also 
a 5 kw., 25-volt, 200-amp. welding generator; the exciter 
is a 1/2 kw. compound wound 125-volt direct current gen- 
erator. The current rating of the exciter is four amperes 
while the maximum current it is required to furnish is 2 
amperes.. The machine is therefore twice as large as nec- 
essary and this is done to provide a small machine which 
is as rugged and of as good design as the larger ones. 

The main shaft of the set runs in ball bearings and 
is 3 in. in diameter. This large size is used to prevent 
possible injury to the machine by the shock and strain of 


The Welding Set 


Is Ruggedly Built and Has a Wide Range of 
Current Control 


suddenly applied loads. The exciter is also a ball bearing 
machine connected to the main shaft by a flexible coup- 
ling. The control panel is totally enclosed and mounted 
on top of the generator where it is easily accessible and 
not liable to injury. It contains the motor starter, the 
welding current control rheostat and a voltmeter and 
ammeter to show the generator output. The current 
output of the generator can be varied by the rheostat in 
61 steps from 60 to 300 amperes. Regulation is inherent. 
The open circuit voltage is 70 volts maximum. The one- 
hour current rating of the generator is 200 amp. with.a 
50 deg. temperature rise while the continuous rating is 
186 am». . Unusually good ventilation is principally re- 
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sponsible for the small difference. 


steel parts of the brush rigging are sherardized to pre- 
vent rusting. 


Cast cover plates are _ 
used to protect the armature and brush rigging and all | 


Extra leads are brought out from the motor so that | 


it can be used on either 220 or 440-volt circuits. 


The 
complete outfit including the truck weighs 1,850 Ib. | 


Portable Arc Welder 


A new portable arc welder, embodying distinctive fea- 
tures of economy, simplicity, adaptability and dependa- 
bility, has been placed on the market by the General Elec- 
tric Co. This unit is said by the manufacturer to be de- 
signed to insure smooth and rapid deposition of metal 
with thorough penetration. It will deliver continuous 
power and permit rapid production, both with high cur- 


Arc Welding Generator Driven by a 10 H. P. Motor 


rent and large electrodes, as well as with low current and 


small electrodes. 

This welder is a two-unit set, consisting of a motor and 
a generator. The generator is self-excited, thereby elimi- 
nating the necessity of a separate exciter. Regulation 
of current is accomplished by turning a handwheel on the 
generator. A self-adjusting, stabilizing reactor is pro- 


vided, which automatically steadies the arc under all weld- 


ing conditions. 


The welder can be used with any of the commercial 
sizes of metallic electrodes from 1/16 in. to % in. in 


diameter. Generator voltage can be adjusted to suit the 
character of the work. High voltage for complete pene- 
tration on heavy work, and low voltage to prevent burn- 
ing through on light work, are thus secured at will. Any 
value of current between 75 and 300 amperes can be ob- 
tained in a large number of steps between these limits. 
The generator is a two-pole, self-excited, constant en- 


ergy, single-operator machine with a dual magnetic circuit | 


designed to operate at 60 volts, open circuit, and from 20 
to 25 volts under load. It is rated 200 amperes for con- 
tinous service, 250 amperes for one hour and 300 amperes 
for short periods. The motor is a standard G. E. 10 
horsepower unit. The complete set has three bearings, 
the two units being close-coupled by a solid flange coup- 
ling. All parts, including generator, motor, generator 
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control panel, motor starter and stabilizing reactor, are 
mounted on a welded structural steel base of rigid con- 
struction and light weight. 


Headlight Lenses and Floodlight for Yard Lighting 


Among the products of the Pyle-National Company, 
Inc., Chicago, are two new lenses for locomotive head- 


The No. 1442-F Headlight Lens Eliminates the Blinding Effect of 
Plain Lenses 


lights and a new model floodlight for yard lighting work. 
The No. 1442-F lens is designed for switch engine use. 


ee 


The No. 1442-S Headlight Lens Spreads the Light Over a Large 
Area in a Beam of Rectangular Section 


It eliminates the glare and minimizes the danger to switch- 
men working in front of the locomotive, so that it is pos- 


The Pyle-National Floodlight for Yard Lighting 
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sible for them to look directly into the headlight without 
any of the blinding effect encountered with the ordinary 
headlights, and making it possible for them to see the 
footboard of the locomotive. The No. 1442-S is also 
employed for switching locomotives. This lens gives a 
rectangular beam of great spread, which is capable of 
covering a large area. 

The floodlight is made with a body of aluminum-alloy 
or gray iron, finished in battleship gray or black enamel. 
All fittings are rustproof plated wrought iron or steel. 
This light is used with a standard 300 or 500 watt lamp 
and throws an evenly distributed floodlight of high. in- 
tensity. The reflector is of non-glare, silver-plated cop- 
per or glass. 

The mounting is of the swivel base, pilot-house control 
type. This light occupies a space 934 in. by 14% in. by 
19 in. and weighs 30 Jb. 


The Bryant Electric Company has recently re-designed 
a number of its products. One of these is an outlet box 
receptacle known as No. 59107 and has been changed so 
that the boss on the back will fit any holes 1 11/16 in. in 
diameter. It is also equipped with 6 in. leads of No. 14 
B. & S. stranded rubber covered wire; one wire which is 
black is connected to the phosphor bronze center contact 
and the other wire which is white is connected to the 
screw shell thus identifying the terminals. The body is 


i 


Outlet Box Spartanette Keyless 
Receptacle Attachment Plug Socket 
Body 


white glazed porcelain with shade holder grooves to re- 
ceive any standard weather-proof or clamp type of shade 
holder taking 2); or 3% in. shades. The rating of the 
receptacle is 600 watts, 600 volts. 

Another Bryant fitting which has been re-designed and 
improved is the attachment plug known as the Spartan- 
ette. The body and cap are made of “‘gummon” composi- 
tion. The cap has been strengthened by increasing the 
thickness of the walls. The jack contacts on the cap are 
held by spun-over rivets; there are no screws to loosen. 
The appearance oi the re-designed plug is an improvement 
over the former design and the cord hole is elongated to 
take the parallel conductor cords used for portable de- 
vices. There is plenty of room in the cap for underwriters 
strain relief knot. 

The third re-designed fixture is known as the Wrinklet 
keyless socket body. The terminals to which the wires are 
attached have been altered so that bigger binding screws 
can be used. This change permits the use of a stronger 
poreelain base and allows the terminals to be more firmly 
supported. In addition to these changes, the terminal con- 
nected to the screw shell of the socket is now nickel plated 
to conform to the system of identifying terminals adopted 
by the socket manufacturers. 
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The El Paso & South Western will install the Bulla 
system of automatic train control and is now building 
the necessary equipment in its shops at El Paso, Texas. 


The Gibb Instrument Company, Bay City, Mich., 
has appointed F. J. DeLima as agent for the sale of its 
line of electric welding and electric heating machines in 
the Dominion of Genadat Mr. DeLima’s headquarters 
are in the Keefer Bldg., Montreal. 


The Interstate Commerce Commission has denied 
the petition of the Reading Company that it be exempted 
from the operation of the automatic train control order 
and also a petition of the Galveston, Harrisburg & San 
Antonio for a modification of the order to permit it to 
make its installation on a portion of a division. 


The pilot trucks of all five of the locomotives of the 
Alberta & Great Waterways, a Canadian road, have been 
equipped with steam pipes which eject steam under pres- 
sure to clear the rails of caterpillars. The swarms of 
caterpillars had crossed the tracks in such numbers that, 
when crushed, they made the rails slippery, rendering the 
operation of trains unsafe and at times impossible. 


A cumulative index-digest of decisions of the United 
States Railroad Labor Board issued before July 1, 1923, 
has been published by the government printing office at 
Washington. The volume includes all regulations of the 
Railroad Labor Board, court and administrative decisions, 
and regulations of the Interstate Commerce Commission 
in respect to Title III of the Transportation Act, 1920. 


The Richmond, Fredericksburg & Potomac has 
awarded a contract to the Union Switch & Signal Com- 
pany for the installation of its two-speed continuous in- 
ductive automatic train control system on its line between 
Washington, D. C., and Richmond, Va., comprising ap- 
proximately 100 miles of double-track line. A total of 
66 locomotives are to be equipped for train control op- 
eration. 


The Pennsylvania now uses 40 motor trucks in the 
movement of local freight over routes formerly served by 
regular local freight trains. The length of these daily 
motor truck routes is now 1,412 miles, more than double 
the mileage operated last spring. Among the routes re- 
cently established (with the length of each in miles) are 
the following: Trenton, N. J., to Lambertville, 16; 
Trenton, N. J., to Linden, 49; Uniontown, Pa., to Rude 
dale, 38; Toms River,:N. J., to Sea Girt, 23; Sea Girt, 
Nut: to South eabayt 33; Sea Girt, WN. J.,-to James- 
burg, 28; Philadelphia, Walnut street, to Trenton via 
Pemberton, 78; Enon, O., to Alliance, 53; Trenton, N. J., 
to Phillipsburg, 51. . 


The United States Civil Service Commission an- 
nounces the following open competitive examination for 
junior engineer. The examination will be held through- 
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out the country on October 8. It is to fill vacancies in 
various branches of the Government service at an en- 
trance salary of $1,860 a year. Advancement in pay may 
be made without change in assignment up to $2,400 a 
year. For appointment outside of Washington, D. C., 
it is probable that this same rate of pay may be applica- 
ble, but if not, the entrance salary will be from $1,500 to 
$2,000 a year. Examination will be given in the optional 
subjects of electrical engineering and radio engineering. 
Full information and application blanks may be obtained 


from the United States Civil Service Commission, Wash- — 


ington, D. C., or the ‘secretary of the board of U. S: 


civil-service examiners at the post office or customhouse 


in any city. 


Chicago Terminal Plans 


Plans for the consolidation of the LaSalle street, the 
Dearborn street and the Grand Central passenger stations 
in Chicago are taking definite form and an announcement 
of the program agreed upon by the committee of presi- 
dents of the roads involved is expected soon. According 


1 


to Mayor Dever, of Chicago, the proposed terminal will — | 


be similar to the Grand Central terminal in New York, 
in that it will be surrounded by two-level streets and 


will have depressed tracks over which office buildings © 


will be erected. The Committee on Railroad Terminals 


of the Chicago city council expects to start next month © 


on a tour ot eastern passenger stations. 


Association of Railway Electrical Engineers’ Annual 
Convention : 


The fifteenth anniversary convention of Association of — 


Railway Electrical Engineers will be held at the Hotel 
LaSalle, Chicago, Ill., October 21 to 24, inclusive. 

The meeting will start at 9:30 A. M. Tuesday morn- 
ing, October 21, but it is more than likely that the Ex- 
hibit Halls will be open and ready for inspection Monday 
night, October 20. The entire nineteenth floor, both the 
Grand Ball Room and the Red’ Room, will be given up 
to exhibits, and the Manufacturers’ Association promises 
a very elaborate display of the latest developments in 
electrical apparatus used by steam railways. 

The association meetings, beginning Tuesday morning, 
will be held each morning in the East Room on the 
mezzanine floor. 


acquainted with latest developments. 


Special entertainment features in connection with the 


convention are being arranged. 
Wednesday evenin 
the Louis Fourteenth Room on the main floor. 


Thursday afternoon, October 23, Ladies’ Card Party in 


the East Room on the mezzanine floor. 
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The afternoon of each day is reserved 
for the purpose of inspecting the exhibits and becoming 


g, October 22, Carnival Dance ifm 
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_ Thursday evening, October 23, theatre party for la- 
dies and gentlemen. 

_ Friday evening, October 24, dinner dance and enter- 
tainment, Grand Ball Room on nineteenth floor. 

This being the Fifteenth Anniversary Convention there 
will be many special features in celebration thereof. The 
committee reports will be printed in the Railway Electri- 
cal Engineer and mailed you so as to be in your hands 
before leaving for the convention. 


Swiss Railway Electrification Progresses 


Switzerland’s progress in the electrification of the Fed- 
eral Railways is illustrated by the completion of the elec- 
trification work on the line from Chiasso at the Italian 
frontier to Basel at the German-French frontiers. The 
last section of this line, from Olten to Basel, was formally 
opened to electric traction on June 1, 1924, thereby com- 
pleting a continued stretch of railway line with electric 
traction, crossing the entire country and having a total 
length of 19714, miles. The completion of this line brings 
the total electrified trackage to 315 miles including the 
‘Simplon tunnel line from Brigue to Iselle, 13 miles long, 
which was opened in 1906. 

The program of electrification of the Federal Railways 
in Switzerland is a result of the severe economic condi- 
tions which existed during the war, when the Swiss peo- 
ple were dependent on foreign countries for coal and 
were forced to purchase it at extremely high prices. The 
necessity of procuring this necessary element for steam 
traction led to the consideration of finding a method of 
securing the economic independence of the country by 
providing a motive power which would be self sustaining 
and independent of foreign assistance during times of 
emergency. This situation led to the adoption of a plan 
of electrification of all the important lines in Switzerland 
by the General Direction of the Swiss Federal Railways. 
Before the war, the importation of coal for the Swiss 
Federal Railways amounted to an average of 700,000 
tons. During the year 1923 the expenditures for coal 
amounted to $5,361,000, for a total distance of 18,019,- 
138 miles traveled by steam traction, showing an average 
price of 29 cents per mile for the cost of fuel in steam 
traction during the year 1923. A comparison of the cost 
of electric traction during the year 1923 with steam trac- 
tion shows that in that period $1,457,730 were expended 
for electric power for a total distance traveled of 3,693,- 
247 miles by electric traction. This gives an average cost 
of electric traction of 38 cents per mile in comparison 
with 29 cents per mile for steam traction during the last 
calendar year. 

The electric energy for the operation of the Chiasso- 
Basel line is furnished by two power plants at Ritom 
and Amsteg, aided by the Goeschenen plant at the North- 
ern entrance to the Gotthard tunnel. Both plants can de- 
liver throughout the year an average of 32,000 horse- 
power and it is expected with the completion of the full 
installation in the Ritom plant that 72,000 horsepower 
will be developed. . 

__ The express trains are drawn by electric locomotives 
weighing 112 tons and having a total length of 52 feet. 
These electric locomotives are capable on the maximum 
gradient of the Gotthard line, of a speed of 31 miles an 
hour with a 300-ton train and are constructed to furnish 
an average speed of 46.5 miles an hour, rising to 56 
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miles an hour in the valleys and on level ground. The 
last steam locomotives constructed for express trains in 
1908 furnished a speed of 21.7 miles an hour with a train. 
These 
last steam locomotives purchased, cost $27,740 each, while 
the new electric locomotives were purchased at an average 
price of $152,000 each. The electric locomotives’ de- 
signed for freight service have a maximum speed of 40 
miles per hour and weigh 128 tons. These can haul a 
train weighing 430 tons at an average speed of 21.7 miles 
an hour on the maximum gradient or a train weighing 
300 tons at 31 miles an hour. 


The Transcontinental Air Mail 


Aeroplane mail service between New York and San 
Francisco, which was started on July 1, completed its first 
month of service without serious accident, but the postmas- 
ter general says that the financial success of the experi- 
ment is still to be demonstrated. The income was below 
the cost of operation and maintenance. The post office 
department intends to conduct an intensive campaign of 
traffic solicitation. So far as physical operation is con- 
cerned, the postmaster general has no hesitation in pre- 
dicting success. In the 31 days of July, the mail planes 
flew 173,910 miles, and made an average time westbound 
of 39 hrs. 49 min.; average eastbourid, 36 hrs. 21 min. 
The best railroad mail schedules are 86 hrs. westbound 
and 90 hrs. eastbound. Lights are being erected at the 
New York end and at the San Francisco end so as to 
facilitate the movement of planes approaching destination 
after dark. 


A New Kind of Crossing Accident 


The following message, which was received by Michi- 
gan Central officers from a representative on the line, in- 
dicates that the railways have a new problem to contend 
with: “C. Wark in charge of U. S. Plane 508, Detroit, 
Mich., about 8:30 a. m. today, crashed into our wires at 
first road crossing west of Tillsonburg, breaking all wires 
down except two and also breaking pole. Linemen are 
repairing wires.’ 


Cars Ordere«i for Staten Island Electrification 


Electrification of approximately 17 miles of double 
track passenger line of the Staten Island Rapid Transit 
Company and the Staten Island Railway Company is now 
under way, an order having recently been placed with 
the General Electric Company for eighty 2-motor equip- 
ments. . 

The motor equipments will be installed on subway type 
of steel coaches seating 71 passengers. Each coach is 
separately driven with two motors of 200 horsepower 
each, operating at 600 volts and equipped with G. E. type 
PC-10 control. . 

Trains from two to ten cars can be operated from one 
controller with a maximum speed of approximately fifty 
miles per hour. Current to the trains will be supplied 
through a top contact third rail. d 

The cars, which are to be manufactured by the Stan- 
dard Steel Car Company, will be similar to those now 
operating in the subways of the Brooklyn-Manhattan 
Transit Corporation. Before going into operation the 
completed .cars will be tested on the test tracks of the 
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General Electric Company at their Erie Works in Penn- 
sylvania. 

The Staten Island Rapid Transit Railway Company 
operates between St. George and South Beach and the 
Staten Island Railway between Clifton Junction and 
Tottenville. These lines are a part of the Baltimore and 
Ohio system. 


Signal Section of A. R. A. to Give One Day to 
Train Control 


At the fifteenth meeting of the Signal section of the 
American Railway Association which will be held at the 
New Ocean House, Swampscott, Mass., on September 23, 
24 and 25, the second day, Wednesday, will be set aside 
for the discussion of the subject of automatic train con- 
trol. The session will start at 8 a. m., Eastern time. All 
papers will be limited to 20 minutes. The program will 
be divided into three parts, the first covering tests con- 
ducted on the Pennsylvania, the Atchison, Topeka & Santa 
Fe, the Union Pacific, the New York Central, and the 
Southern Pacific. The second part will cover the relation 
of air brakes to train control and include an analysis of 
accident records. The third will cover installations now in 
service on the Chicago & Eastern Illinois, the Chesapeake 
& Ohio, and the Chicago, Rock Island & Pacific. Follow- 
ing the presentation of the subject matter above referred 
to, there will be five-minute discussions of the subject of 
train control by representatives of train control companies. 


Personals 


E. R. Chinberg, formerly electrical supervisor of the 
second district of the Chicago, Rock Island & Pacific Ry. 
has resigned and is now engaged in selling Lincoln weld- 
ing equipment in California. Mr. Chinberg was in the 
employ of the Rock Island for about twelve years, the 
last five of which he held the position of electrical super- 
visor. D. E. Herndon, who was electrical foreman at 
Shawnee shops, has been appointed to succeed Mr. Chin- 
berg and Oliver Lindell, one of Mr. Herndon’s assistants, 
has been appointed foreman at Shawnee. 


Obituary 


George P. Finnigan, one of the pioneer inventors in 
the field of automatic train control, died at tle City Hos- 
pital in Binghamton, N. Y., on August 29. Mr. Finni- 
gan had been in ill health about three months and had 
been living at Greene, N. Y., near Binghamton, in which 
region he had had business interests for many years. 
His home was at Wilton-on-James, Va., near Richmond. 

Mr. Finnigan may be classed as an amateur signal 
engineer, his chief interests for many years having been 
in horse breeding and other features of the live stock 
industry ; but he was the first patentee of a train-stop de- 
vice which included a permanent magnet on the roadway 
to function automatically to apply train brakes, and he 
had therefore become well known throughout the railway 
signaling world. He made experiments on the Delaware, 
Lackawanna & Western as far back as 1903; but he first 
became generally known when his apparatus was tried on 
the lines of the Interborough Rapid Transit Company in 
New York City about 1911. Later, he experimented for 


RAILWAY ELECTRICAL ENGINEER 


Vol. 15, No. 9 


about a year on the New York division of the Pennsyl- | 


vania. 


matic train control, following the government’s sweeping 
order calling for the installation of train stops on promi- 
nent railroads, Mr. Finnigan’s activities have been mainly 
on the Lackawanna, where he began systematic experi- 
ments early in 1922. At the largely attended hearing be- 


Since the more general interest in the subject of auto- 


} 


} 
i! 


fore the Interstate Commerce Commission in Washing- | 
ton in April of that year he made an extended statement, | 


and announced that the Lackawanna road had joined him 


in comprehensive experiments intended to provide a suit- 


able train control system for that road. 
Up to a short time before his death he had been con- 


tinuously engaged in this work, and an experimental in- | 


stallation has been in operation for several months. 


Mr. | 


Finnigan’s son, Earl Finnigan, who until recently has 


been engaged in other business, succeeds his father im 
the conduct of the Lackawanna experiments. 


Trade Publications 


lightning Arrester Grounds is the title of a com- | 


prehensive publication being distributed by the General 
Electric Company. 


tables. 


The pamphlet includes a total of 18. 
pages, illustrated with charts, photographs, diagrams and | 


General Electric Company, Schenectady, N. Y., has 


just published an interesting illustrated bulletin showing 


some of its plants in various cities and also portraying | 


the activities of many of its departments. The booklet 


contains 30 pages and gives a very clear insight into the 


busy workrooms of a large manufacturing plant. 


Proposed Standards for Electric Arc Welding Ap- | 


paratus is the title of a 
issued by the American Institute of Electrical Engineers. 
The aim of the bulletin has been to define the terms and 


conditions which characterize the rating and behavior of | 


electric apparatus with a special reference to the condi- 
tions of acceptance tests. 


The Electro Motive Company, Cleveland, Ohio, has 


comprehensive pamphlet | 


recently published a bulletin describing gas-electric motor | 


cars, models SE and DE which it manufactures. 


many dimensions. Full 


ments. A table of speeds in miles per hour under aver- 


age conditions is given as well as curves showing fuel 


consumption, tractive effort and train resistance. On page 
11 an interesting tabulation is given showing the operat- 
ing cost per car mile in average service. 


Westinghouse Railroad Data. This publication is 534 


in. x 634 in., is in loose-leaf form and the pages are | 


assembled into a flexible cover. The subjects covered 
include outline drawings and data on specific electric loco- 


motives, a tabulation of data on representative modern — 
steam locomotives, a complete tabulation of data on elec- | 
tric locomotives of North and South America, informa-_ 


tion and curves on train resistance, information and data 
on arc welding, wheel lathe equipment and direct current 
reversing motor planer equipment, turntables and trams- 
fer tables, data on general motor application, power factor 
correction, and general data on weights, etc. 


Eleva- 
tions and plan views of the cars are given together with | 
information concerning the | 
structural details is presented along with the car measure- | 
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This issue of the Railway Electrical Engineer contains in 


their entirety the reports of the various committees of the 


Association of Railway Electrical En- 


The gineers. These will be presented 
Committee at the annual convention of the 
Reports association in Chicago on October 


21 to 24. Never before have there 
been stich extensive reports or such a large number of 
them. They portray faithfully just what the electrical 
men on the steam railroads are doing, and one needs but 
glance at the extent of some of them to appreciate the 
tremendous strides that have taken ‘place in the applica- 
tion of electricity to the requirements of steam railroad 
operation. The work of the railway electrical engineer 
has grown with each succeeding year until there is 
scarcely a department which has not in some measure had 
occasion to make use of his services. 

The number of reports is too large to give individual 
mention of each in this limited space, and it is sufficient 
to say that everyone of them touches upon some important 
development in the general scheme of applying electricity 
to railroad requirements. These reports bring to you 
the latest developments effected by the leading men in the 
electrical departments, and they afford an unusual oppor- 
tunity for the readers of the Railway Electrical Engineer 


to keep abreast of the times. 


The report of the Committee on Illumination is most 
impressive because of its unusual length. shieteris,sper= 
haps no other use of electric energy 
which is more important than that 
which provides adequate lighting fa- 
cilities for the performance of in- 
numerable operations which must be 
carried on twenty-four hours of the day. The lighting 
values of a few years ago have been greatly improved. 
Better lamps have been provided, and while actually less 
power is used per unit, the lighting intensities are very 
much higher than they’ have been in the past. Just how 
far progress in this direction will continue is impossible 
to prophesy, although it is not unreasonable to conceive 
that by the proper use of correctly designed lighting 
units artificial light will eventually reach a stage where 
it will equal, if not surpass, daylight as a means for im- 
proving working conditions. 

Before this can be accomplished, however, correct use 
of lamps and reflectors must be understood and the 
methods of lighting and types of equipment must be 
minimized. The report represents the first part of a 
lighting manual, and when this manual is completed the 
information contained in it will be stich that proper light- 


The Subject 
of 
Illumination 


ing methods for all kinds of railroad conditions will be 
covered. Average railroad lighting in quality is not on 
a par with industrial lighting. The manual will, however, 
undoubtedly prove an effective means for wiping out this 
disparity. 


The report of the Committee on Train Lighting Equip- 
ment and Practice which is published elsewhere in this 
issue shows that the problems now 


Train demanding the attention of the car 
Lighting lighting engineers have to do with 
Practice axle pulleys, suburban coach light- 


ing, batteries and lamps. With re- 
gard to generators, regulators‘and lighting fixtures the 
report states that manufacturers and users have been able 
to co-operate in a highly satisfactory manner, with the 
result that the car lighting of today renders a service 
subject to less criticism than ever before. This is a result 
of the high degree of standardization of this equipment 
that has been attained. When standardization is possible 
it is usually accompanied by dependability and high ef- 
ficiency. 

The kinds of apparatus receiving the attention of the 
committee also represent a high state of development, but 
it is apparently felt by the users that much is to be gained 
by certain changes and adaptations. There are great pos- 
sibilities in the design of axle pulleys. If a pulley can be 
devised which will do away with the loss of belts, large 
savings will be effected. Direct drives and improved 
types of pulleys are being tried out in an effort to ac- 
complish this result. The lighting of suburban trains by 
the head-end system is a relatively new practice, and it is 
natural that few standards have been established, particu- 
larly as local conditions vary widely. It is a subject which 
will probably receive a considerable amount of attention - 
during the next few years. A greater space underneath 
the plate groups in batteries has been suggested to pro- 
long the time between cleaning periods to conform with 
already lengthened shopping periods for cars. This is a 
step in the right direction, and it is possible that much 
more can be accomplished than is being attempted. Some 
lead batteries, given adequate sediment space and proper 
charging, have been kept in car lighting service for periods 
of four years without cleaning, and it is not unthinkable 
that this should become common performance. The im- 
proved types of hard rubber jaws are apparently finding 
universal favor. Car lighting lamps have been highly 
standardized, and unnecessary sizes of lamps and types 
of bulbs have been eliminated. 

Summing up the present situation with regard to ap- 
paratus it may be said generally that such improvements 
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as are being made are matters of perfection of design. 
The equipment has reached a high state of standardiza- 
tion and minor changes and improvements are made from 
time to time to comply with changing requirements and 
improvements in manufacture. This is not true of the vari- 
ous methods used by the railroads for maintaining ap- 
paratus. This subject has been given very little pub- 
licity, and due to the widely separated points at which 
the work is done it is difficult for any one to acquaint 
himself with the many different practices. If you have 
developed methods or equipment in your shop that others 
would like to know about, or if you know of someone 
else who has, you will do a favor to everyone concerned 
if you will tell the Railway Electrical Engineer where and 
by whom this work is being done. Descriptions of such 
methods and devices should do much toward simplifying 
the work of maintaining car lighting equipment. 


Among other reports which touch upon the urgent prob- 
lems of the day is that of the Committee on Self-Pro- 
pelled Cars. The roads are being 


The Gas compelled to make use of these units 
Electric of transportation purely from the 
Car standpoint of economy. Practically 


any of the self-propelled cars now 
manufactured can be operated at a lower cost than steam 
equipment, although there is quite a wide variation in 
the efficiencies of:the several types. Opinions seem to dif- 
fer as to the relative merits of the straight gasoline car 
and the gasoline-electric or gasoline cars with oil trans- 
mission. Unquestionably the straight gas car is cheaper 
to purchase and cheaper to operate than the gasoline- 
electric because of the higher efficiency of energy trans- 
formation and the lower weight of the straight gas car. 
Yet the gasoline-electric unit has smoother acceleration 
and has the advantage of double end operation which the 
straight gas does not possess. That there will be greatly 
increased use of self-propelled cars in the near future 
seems to be almost a certainty, and it has been stated by 
one engineer deeply interested in this subject that as much 
as 30 per cent of existing passenger traffic could be 
economically carried in this kind of equipment. If this 
estimate is even approximately true it would mean that 
much heavy equipment would be justified and in all 
probability gasoline-electric cars would be very largely 
adopted in spite of the fact that they do not possess the 
high fuel efficiency and low first cost that the straight gas 
cars enjoy. With this prospect in view the electrical en- 
gineer may be reasonably assured that he will have to 
give considerable thought to the gasoline-electric cars. 


The importance of your attendance at the 15th anniver- 
sary convention of the Association of Railway Electrical 
' Engineers is something which should 
not be minimized. The amount of 
good that you can carry away from 
these meetings is quite impossible to 
estimate. The convention furnishes 
the one big opportunity of the year for all electrical men 
to get together and freely discuss the numerous and fre- 
quently vexatious problems which are giving them con- 
cern. It is safe to say that there is not a single railway 
electrical engineer who has not some problem which is 
giving him-more than an ordinary amount of trouble and 


WioasteCally 
for the 
Convention 
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the opportunity to meet with other men who are dealing 
with similar conditions is a thing which none can afford 
to pass lightly by. 

Those men who must necessarily come long distances 
to attend the convention are, of course, under the greatest 
handicap, and in some instances there will undoubtedly 
be powerful influences which will tempt them to forego 
the opportunity to go to Chicago. Emergencies arise 
occasionally which make it absolutely impossible for a 
man to be away from his post of duty at a certain time, 
but fortunately, for the most part, these cases are not 
frequent, and the electrical man will do well to weigh 
the necessity of staying away with the importance of 
going. Such a wealth of information has never been 
presented before at any convention of the Association of 
Railway Electrical Engineers, and the large number of 
reports is certain to be an accurate measure of the benefit 
which those in attendance will derive from the meetings. 

The scope and volume of the reports may readily be 
appreciated from the copy of the Railway Electrical En- 
gineer which you now possess, but that intangible value 
which comes from discussion and association with those 


interested in the same problems, you can only secure by 


being on hand when the gavel falls. Don’t make the mis- 
take of staying away if it is at all within the bounds of 
possibility for you to come. You will broaden your own 
vision and strengthen your ideas and last, but not least, 
you will carry away with you new ideas which are certain 
to react to the benefit of the road which employs you. 


New Books 


The British Engineers’ Association Directory of Members and Their Manu- 
factures. Published by the British Engineers’ Association, London, 318 
peges, 414 in. by 634 in. bound in semi-flexible covers, imitation leather. 

The object of the Directory is to provide information 
of real use to all interested in British engineering prod- 
ucts. It contains the names, addresses, telegraphic ad- 
dresses, codes, and full details concerning British Manu- 
facturing engineers, and includes practically every known 
manufacturer. This is the sixth edition and with the pres- 
ent issue of 20,000, a total free distribution of seventy 
thousand copies is reached. 


Electrical Railway Hand Book. Second Edition. By Albert S. Richey, 
E. E., 785 pages, illustrations and diagrams, 4% in. by 7 in. Bound 
in semi-fexible covers, imitation leather. Published by McGraw Hill 
Book Company, New York City, Price $4.00. 


The aim of this handbook has been to get together in 
compact form a large amount of information which the 
electrical railway engineer frequently requires, but seldom 
finds, only after continuous search through many hand- 
books and technical journals. Detailed material relating 
to power plants has not been included, as this field is well 
covered by many existing text books. In the section on 
buildings the field of the architect has been entered practi- 
cally only so far as electric railway building problems may 
differ from others. In short, it has been the aim to pre- 
sent data on the subjects which come up in every day elec- 
tric railway practice for constant use by operating, con- 
structing and designing engineers. 

The eleven sections of the book deal respectively with 
roadbed and track, carhouse and shops, train movement, 
railway motors, controlling apparatus, current collecting 
devices, trucks, braking, cars, transmission and distribu- 
tion and signals and communication. 


| 


| 


Chicago’s New $65,000,000 Union Station Nears Completion. 


Association of Railway Electrical Engineers Fifteenth 
Annual Convention 


October 21st to 24th, Chicago 


CONVENTION PROGRAM 


Meetings in the East Room, Mezzanine Floor, Hotel La Salle, 
Exhibits Will Occupy Entire 19th Floor 


TUESDAY, OCTOBER 21st 


Session 10:00 A. M. to 12:00 Noon 
Address of President. 
Report of Secretary-Treasurer. 
Report of Auditing Committee. 
Unfinished Business. 
New Business. 
Election of Officers. 


Sponsor Committee on Insulated Wires and Cables (of American 
Engineering Standard Committee). 


WEDNESDAY, OCTOBER 22nd 
Session 9:00 A. M. to 12:00 Noon 
Committee on Economics of Electrical Appliances (page 353). 
Committee on Power Trucks and Tractors (page 340). 
Committee on Electric Welding (page 352). 
Committee on Electric Storekeeping (page 346). 


THURSDAY, OCTOBER 23rd 


Session 9:00 A. M. to 12:00 Noon 


Committee on Safe Installation and Maintenance of Electrical 
Equipment (page 336). 

Committee on Illumination (page 312). 

Committee on Self-Propelled Cars (page 345). 

Committee on Starters and Controllers (page 350). 


FRIDAY, OCTOBER 24th 


Session 9:00 A. M. to 12:00 Noon 
Committee on Automatic Train Control (page 341). 
Committee on Locomotive Lighting (page 335). 


Committee on Train Lighting Equipment and Practice (page 
348). 


Committee on Aplication of Radio to Moving Trains (page 338). 
Committee on Power Plants (page 344). 
Registration 


Please register and secure badges at Secretary’s desk. Located 
in hall on the nineteenth floor. 
Theatre and dinner tickets should be reserved at the time of 
registering, 
Entertainment 
Exhibits are located in the Grand Ball and Red Rooms on the 


nineteenth floor and will be open from Monday evening until 
Friday noon. — 
Wednesday evening, October 22—Carnival Dance, Louis XVI 
Room on the main floor, 9:00 P. M. Admission by badges. 
Thursday afternoon, October 23—“Ladies’ Card Party,” five 
hundred and bridge, East Room, mezzanine floor, 2:30 P. M. 


Admission by ticket, Secretary’s desk. 

Thursday evening, October 23—Theatre Party for both ladies 
and gentlemen: “No, No, Nanette,” Harris Theatre, 170 N. 
Dearborn street. Secure tickets at Secretary's desk from 
Wednesday noon up to Thursday noon. Tickets should be re- 
served at time of registering. 

Friday evening, October 24—Fifteenth Anniversary Dinner- 
Dance and Entertainment, Grand Ball Room, nineteenth floor, 


Paper by R. E. Wade, of General Electric Company, on 7 P. M. 
“Trolley Line Construction, Heavy Electric Traction” Secure tickets at Secretary’s desk beginning Wednesday 
(page 358). afternoon. 
¢ ol 
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Report of Committee on Illumination 


Present Report Marks Beginning of Work on Manual Suggested By | 
Committee at June Convention 


‘Committee :-— 

L. S. Billau, chairman, assistant ‘electrical engineer, Baltimore 
& Ohio R. R.; G. H. Caley, electrical and signal engineer, New 
York, Ontario & Western Ry. Co.; G. T. Johnson, assistant engi- 
meer, New York, New Haven & Hartford R. R. Co.; J. L. 
Minick, assistant engineer, Pennsylvania Railroad System, 


‘To THE MEMBERS: 


Your Committee on Illumination submits the following report 
on subjects that have been assigned to it for consideration: 


Incandescent Lamps for Train Lighting Service 


There have been no material changes in train lighting lamps 


during the past year, but there have been some slight changes in . 


the lumen values for nearly all of the lamps covered in this sched- 
ule, as will be noted by comparing tables 1 and 2 with correspond- 
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worthy of careful consideration by the railroads during the next 
few years. If the railroads are to enjoy the benefits of reduced 
cost as well as better service in obtaining trainlighting lamps, it is 
essential that this line of lamps be simplified to a greater degree 
than it has been in the past. At the present time the demand for 
trainlighting lamps covers eleven different voltages, in the 30 to 34 
and 60 to 65 volt range, seven different wattages from 10 to 100 
watt, three different styles of bulbs (straight side, round and pear 
shaped) and three different finishes of bulbs (clear, bowl frosted 
and all frosted). It is highly desirable that this line be reduced 
to the minimum number of varieties consistent with meeting the 
demands of the various systems oi trainlighting. Your committee 
would again call attention to the sizes and types of lamps that the 
association has adopted as recommended practice to meet the gen- 
eral requirements of trainlighting service. It is now proposed to 
add the 15 watt type C lamp and change the voltage from a range 


} 


TABLE: 1 


LAMPs FOR WuicH THERE Is A LARGE or INCREASING DEMAND 


Approximate Present 


Type Vacuum Rated Approximate Annual Demand 
‘Size in and Size (B) or Gas Initial Mean Lumens Number Per Cent 
‘Watts ot Bulb Filled (C) Lumens Throughout Life of Lamps of Total 
30-34 Vott RANGE 
15 S-17 B 153* 133* 360,000 ley 2 
15 G-18% B 141* 123% 560,000 23.6 
iS PS-16 C 151 142 73,000x Sak | 
a5 Sail B 2/3* 219% 255,000 10.7 | 
25 G-18% B 243* 207* + 220,000 9.3 
25 PS-16 C 310 285 165,000x 7.0 
50 PS-20 6 740* 700* 315,000x 13cz 
75 PS-22 C, 12155 1150* 30,000 is 
100 PS-25 G 1700* 1610* 15,000 0.6 


* Indicates a change. 
x Includes frosted. 


———————————————————————————————————————————————————— SSS SSS | 


ing tables published in the report of the committee last year. The 
efficiency of the 50, 75 and 100 watt ‘“‘C” lamps.in the 30 to 34 
volt range has been further improved. The use of the type C 
Jamp is increasing, but not as rapidly as the advantages to be 
gained with this type of lamp would justify. In the 50 watt size, 
however, the use of the tvpe B, or vacuum lamp, has nearly 
disappeared. 


| 
of 30 to 34 to one voltage, viz., 32. The complete list with recom. 
mended changes is given in table 3. Both the type B and type € 
15 watt lamps are included as there is a large demand for the for: 
mer to meet the requirements of incidental lighting such as vesti 
bule, passageways, etc., where a highly efficient lamp is not essen- 
tial. It is expected that this lamp will be eventually eliminatec 
as the efficiency is improved and the cost reduced of the 15 wati 


The subject of the standardization of trainlighting lamps is one 


type C lamp. 


| 


TABLE 2 
LAmps ror Wuicu THERE Is A LiMiTED or DECREASIND DEMAND 
Approximate Present 
Type Vacuum Rated Approximate Annual Demand | 
Size in and Size (B) or Gas Initial Mean Lumens Number Per Cent 
Watts of Bulb Filled (C) Lumens Throughout Life of Lamps of Total — 
30-34 Vo_t RANGE 
15 PS-16 Frosted C 139% ESE ee ae UN Ee a | 
25 PS-16 Frosted C 276* DAG Gok tee ieee eee | 
50 PS-20 Bowl Frosted Cc 700* G60" 5) cae A sme Wn) Seer | 
60-65 VoLT RANGE : | 
5S ae S-17 B 144 125 60,000 2.5 | 
15 G-18% B 129* 112* 155,000 6.5 | 
25 S-17 B 255* 204* 50,000 2)! | 
25 G-18% B 232 200 40,000 1.7 
50 PS-20 C 565* 515% 55,000 2.3 | 
75 PS-22 G 1005 905 15,000 0.6 | 
100 PS-25 (Cc 1430 1260 8,000 0.3 
Total 2,376,000 100.0 


* Indicates a change. 
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a TABLE 3 
Size in Vacuum (B) or 
Watts: Voltage Bulb Gas Filled (C) 
15 oo S-17 B 
5 32 PS-16 ©: 
25 32 PS-16 C 
50 OZ PS-20 C 
75 32 is=22 Cc 
100 32 PS-25 Cc 


For the 60 to 65 volt range, the use of one voltage, 64, is rec- 


ommended. 
As regards bulb finishes for the type C trainlighting lamps the 


all frosted bulb seems the most desirable from the illumination 


point of view for the 15 and 25 watt sizes and the bowl frosted 
lamp for the 50 watt size (where used in an open reflector), but 
frosted lamps have not been very satisfactory in trainlighting 
service due to the problem of cleaning. The lamp manufacturers 
are working on this problem and the indications are that an im- 
proved type of frosted lamp may eventually be developed which 


will be more satisfactory for this class of service. 


Incandescent Lamps for Locomotive Service 


The new S-14 bulb cab lamp is being used to a larger extent and 
st is reported that one railroad has adopted it as their standard. 
Your committee feels there is not yet available sufficient data on 
the performance of this lamp in actual service to propose its gen- 
eral adoption with the gradual elimination of the S-17 bulb lamp. 
The lamp manufacturers are making further developments in the 
construction of this lamp and it is therefore recommended that 
the railroads continue te try out the lamp on a larger scale during 
the coming year. 

Further. laboratory tests by the lamp manufacturers and service 


‘ests by some of the railroads have been made with 250 watt head- 


light lamps in G-25 and P-25 bulbs, but these are not yet suffi- 
ciently extensive or complete to permit drawing conclusions as to 
their relative merits in comparison with the performance of the 


‘famp in the G-30 bulb. 


a i 


Your committee strongly urges that the railroads adopt but one 
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voltage rating for each of the classes of lamps used in locomotive 


service. These are 32 volts for headlight lamps and 33 volts for 
cab lamps. 


Digest of Industrial Lighting Codes That Have Been Issued 
by Various States 


In 1922 the report of the Committee on Illumination included a 
digest of lighting codes, laws, or other regulations pertaining to 
industrial lighting that have been put into effect by various States. 
With a view to keeping this information up to date this committee 
will include in its annual reports revisions and additions to these 
codes that have been put into effect during the year. The follow- 
ing additions and revisions have been made since those reported 
in the 1923 report: 

‘Since the last report on State Lighting codes was rendered the 
states of Washington and Oklahoma have adopted lighting legis- 
lation. 

The following extracts are taken from the Safety Standards of 
the Department of Labor and Industries, State of Washington, 
effective January 1, 1924. Standards No. 14 to No. 20 inclusive 
on pages 6, 7, 8 and 9 cover lighting. 

Standard No. 14 is general and relates to the Application of 
lighting and illumination. 

Standard No. 15 covers 

Standard No. 16 covers 

Standard No. 17 covers 

Standard No. 18 covers 

Standard No. 19 covers 

Standard No. 20 covers 
and natural light. 

These Standards are based in part upon the I. E. S. (American 
Standard) Code and in part on the Wisconsin and other state 
industrial lighting codes. 

The Standard on Intensity Required contains a departure from 
all other codes in that it has three parallel columns specifying (1) 
Minimum permissible foot-candles on the space or at the work; 
(2) Recommended intensities of good practice; (3) Recommended 
productive intensities. This Standard is quoted in full as follows: 


Definitions. 

Intensity required. 

Natural lighting. 

Character of lighting to be supplied. 
Shading of lamps. 

Diffusion and distribution of artificial 


(a) 
«b) 


(c) 


Roadways, yard thoroughfares 


Sip ie els) .she,16) 0.0) « ioe ¢ tat O29) 8 sea meriaee are) 


Storage spaces, aisles and passageways in workrooms, ex- 
cepting exits and passages leading thereto 
Where discrimination of detail is not essential. Spaces such 
as hallways, stairways, exits and passages leading thereto ; 
toilet. rooms, elevator cars and landings 
Work such as handling material of a coarse nature; per- 
forming operations not requiring close visual application ; 
grinding clay products, rough sorting, coal and ash han- 
dling, lumber handling 
Where slight discrimination of detail is essential; spaces 
such as foundry charging floors, stairways, passageways 
and other parts of industrial plants, lumber mills, etc., 
where there are exposed moving machines, hot pipes or 
live electrical parts; work such as rough machining, rough 
assembling, rough bench work, rough forging, grain 
milling 
Where moderate discrimination of detail is essential ; work 
such as machining, assembly work, bench work, fine core 
making in foundries, cutting shingles, preserving and pack- 
ing fruit, sawing, planing, sanding and strapping lumber. 
Where close discrimination of detail is essential ; work such 
as fine lathe work, pattern making, tool making, weaving 
light colored silk or woolen textiles 
¢h) Where discrimination of minute detail is essential; work such 
as watchmaking, engraving, sewing dark colored material. 


(d) 


Ais, <\ on siister ehalcei(éie]-ete)ejia/ els elle st otstisles) se) eLeelan esas. 


(e) 


ntact (ePcurids eliese; ©. o/s) a, ef gleye 10s) Situs, 01-0) '0 se fe, 68 oep sie) sensei ee tm) 


¢f) 


(g) 


Es lenjel.ete! o lel eters a aise eselp 6 (0, dre 


Note——The intensities listed in column (1) specify the lowest 


Minimum Permissible Recommended Recommended 
Foot-Candles on the Intensities of Productive 
Space or at the Work Good Practice Intensities 

(1) (2) (3) 
0.2 2) (20) peetele 
125 P7atOeZ 

50 eietona 5 to 8 
50 Pe 5EtOwo 5 and up 
1.0 25 to 5 8 and up 
2 0): A to 8 10 and up 
3.0 6 to 8 15 and up 
5.0 7 to 10 20 and up 


illumination with which workmen can work with safety. 


The intensities listed in column (2) are those employed in well-lighted modern factories, where the aim has been to reduce 


eyestrain to a minimum. 
The intensities listed in column 
of production and minimum of spoilage. 


(3) are those employed in 


factories where the management aims at securing the maximum 
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The code of Oklahoma contains the following general provisions : 

Rule 1 describes the work places which shall be lighted, and the 
locations where the specified intensities are to be measured, and 
then gives a general list of work classifications with specified in- 
tensities. Supplementing this general list is a detailed list of in- 
dustrial operations with the minimum intensity permitted. 

Rule 2 concerns glare and the shading of lamps. 

Rule 3 concerns distribution of light. 

Rule 4 concerns emergency lighting. 

Explanations of the various rules are then given, followed by a 
provision for penalties for failure to comply with the code. The 
penalties provided are as follows: 

A fine of not less than $10 or more than $100 for each offense. 

The State of Pennsylvania recently revised its code of lighting, 
considerably amplifying the list of industrial operations with their 
specified minimum intensities. A penalty is also specified for fail- 
ure to comply with the Pennsylvania code, this penalty being as 
follows: 

Every person or persons who violate any of the provisions of 
these rules of the Industrial Board, or who interfere with the 
Secretary or his duly authorized representative in the enforcement 
of these rules, shall be deemed guilty of a misdemeanor, and may, 
upon conviction thereof, be punished by fine or imprisonment, or 
both. 


Flood Lighting System of Illumination for Railroad Yards 


Your committee was directed to continue its study of the subject 
of the illumination of railroad yards by means of the flood lighting 
system. As there has been comparatively little development work 
along these lines during the past year that has reached the state 
where installations are in actual service, it has not been possible 
to give this subject as much consideration as desired. There are 
indications that this system is rapidly becoming standard for mod- 
ern illumination practice for classification yard service. From an 
incomplete survey there have been reported 35 railroads having 90 
yards equipped, using approximately 2,100 flood lighting units. 

From data compiled by one railroad for a period of several 
months before and after one of their classification yards had been 
equipped with a modern flood lighting installation (there having 
previously been no artificial illumination in this yard), the follow- 
ing results have been secured: 

1. Per cent increase in number of cars handled night-time after 
installing lighting system, 15.5. 

2. Per cent decrease in average cost of damage per car handled 
at night-time, 21. 

3. For period under observation there were 12 personal in- 
juries occurring at night-time, while for corresponding period, after, 
installation of the system, there were none that could be attributed 
to lack of illumination. 

4. Lighting system claimed to be of valuable assistance to the 
police department in carrying on policing work, etc. 


Manual of Lighting Practice for Railroads 


The requirements of the various state lighting codes as applying 
to artificial illumination represent minimum intensities, etc., neces- 
sary for safety, although most of the codes now include specific 
recommendations covering best modern illumination practice. In 
many of the industries intensive studies of the illumination prob- 
lem have been made by experienced illuminating engineers and the 
results published and distributed, with a view to aiding the indus- 
tries in modernizing as well as standardizing their lighting practice. 

The railroads as a whole have not kept pace with the develop- 
ment that has taken place in other fields. As.an aid to the mem- 
bers of the association in modernizing antiquated lighting installa- 
tions, or laying out new ones, it is felt that similar data covering 
the best practice as applied to the illumination problem to be met 
in the railroad field would be of considerable value. Your com- 
mittee has, therefore, been directed to prepare a manual of Light- 
ing Practice for Railroads, in which it is proposed to cover the 
following subjects : 

Fundamentals of illumination and general design data. 
General shops and round houses. 

Offices, drafting rooms, etc. 

Passenger stations. 

Freight stations. 

Storehouses, warehouses and covered piers. 

Yards, scale houses. 

Car lighting. 

Special and miscellaneous. 
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Yor this vear’s work it has been DOSE: to prepare the illuminat- 
ing engineering data for subjects 1 and 2 only, and the latter not 
completely. These are presented in Appendix A. Obviously there | 
is a wide range of subject matter that can be covered under these 
subjects. It is the desire of the committee to include only such 
information as will be of practical value to avoid making the | 
manual too voluminous yet be complete enough to include such of 
the fundamentals of illuminating engineering practice as to be of | 
benefit to those who have not had opportunity to go into the sub- 
ject to any great extent. Before proceeding further with this work, | 
the committee desires to obtain constructive suggestions from as. 
many of the members as possible. It has already been suggested | 
that, in addition to covering the engineering data, when the manual | 
is published there be included data and recommendations covering | 
the best wiring practice as determined from the experiences of 
various railroads. 


Recommendations | 


Your committee recommends that the association take definite | 
action on the recommended sizes, types and voltage of train light | 
ing and headlight lamps that have been proposed as recommended | 
practice, and that the work in connection with the preparation of 
the lighting manual be continued. 

Respectfully submitted, 
CoMMITTEE ON ILLUMINATION, 
A—MANUAL OF LIGHTING ee | 
FOR RAILROADS 


SECTION 1—Fundamentals of Illumination and General 
Design Data 


MAZDA LAMPS 
100. Operating Principles of Mazda B Lamps 


APPENDIX 


Until about 1913, the filaments of all commercial electric incan- | 


descent Jamps were operated in bulbs from which practically all 
air and gases had been removed. The evacuation of the bulb ac- 
complishes two. purposes : 


First, it prevents the filament being con- 


sumed by the oxygen of the air; second, it prevents the loss of heat | 


from the filament by conviction, 


As the temperature of the fila- | 
| 


ment of a lamp is raised, the light given out increases much more | 


rapidly than the energy consumed; but, on the other hand, the 
rate of evaporation of the filament is increased. It is, therefore, 
desirable from the standpoint of efficient transformation of electric 


energy into light to operate the filament at the highest temperature | 
that it can withstand without causing it to evaporate at an ex- | 


cessively rapid rate. The rate of evaporation of a given filament 
at a certain temperature, and consequently the life of the lamp, de- 
pends upon the ability of the filament to withstand evaporation. 
There is a great difference in this respect in the various materials 
which may be used as filament, and this is one reason why it is 
possible for the metallic-filament lamps to produce so much more 
light for a given consumption Of energy than the older carbon- 
filament lamps, and give at the same time a more satisfactory life 
performance. It would be possible to operate the ordinary carbon 
lamps at an efficiency as high as that of the metallic-filament lamps, 


but the life would be so short as to preclude their use commercially | 


at such an efficiency. 
101. Operating Principles of Mazda C Lamps 


It is seen, then, that if the rate of evaporation can be reduced, 
the filaments can be operated at a high temperature and, other 
things being equal, at a higher efficiency. Inert gases introduced 
into the bulb increase the pressure bearing upon the filament, and 
the practicable operating temperature can thereby be increased. 
However, with lamps where the filaments of ordinary size are 
mounted in the regular way, the loss due to heat being conducted 
away by the gas is great enough to more than offset the advan- 
tages obtained by operating the filament at a higher temperature. 
The development of the helically coiled tungsten filament permitted 
mounting in a small space, near the center of the bulb, and the 
percentage loss through the gas was greatly reduced, with the re- 
sult that these Mazda C lamps became at once commercially prac- 
tical in the higher wattages. 

As the heat carried away by the gas from a thin filament of low 
wattage is proportionately greater than from a thick filament of 


lamps become more efficient than Mazda C lamps of the same volt- 


: 
high wattage, there is, therefore, a wattage below which Mazda B 
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age and rated life. It is expected, however, that future develop- 
ments will produce quite as satisfactory Mazda C lamps in the 
lower wattages. 


102. Typical Lamp Performance 


The amount of light produced by incandescent lamps decreases 
as the lamps become old in service. It is important, therefore, in 
planning illumination to know how the average light output com- 
pares with the initial value. Moreover, to make a careful analysis 
of the cost of lighting, it is necessary to. know the average ef- 
ficiency with which light is produced by a lamp throughout its 
entire period of service. The rated life of a lamp must be con- 
sidered as the average of a group of lamps of that size and type, 
and not as the life that can be expected of individual lamps. 

The amount of light given by a lamp is measured in terms of 
lumens (indicating the total volume of light), or in spherical can- 
dlepower (indicating the average intensity in all directions). The 
eficiency with which a lamp converts electrical energy into light 
is best indicated by the amount of light produced per watt con- 
sumed. The specific output measured by the lumens per watt has 
heen adopted as a direct means of expressing lamp efficiency. A 
lamp operating at 20 lumens per watt is twice as efficient as one 
operating at 10 lumens per watt. ; 

The performance which a group of lamps may be expected to 
give in service varies with the character of the service and the 
method of installation. A group of lamps which under the tests 
prescribed in the standard specificaticns may be expected to have 
an average life of 1,000 hours, could not be expected to give a 
similar performance under unsatisfactory service conditions. 

It is expected that where the regulation of the circuit voltage or 
current is good, and where the average value of the voltage or 
current while the lamps are burning is the same as that of the 
lamp label, a performance of approximately that given in the fol- 
lowing table for the various lamps may be expected. 

The above statement includes the necessity of proper installation, 
as Mazda lamps cannot be expected to give their full rated life 
unless the service is as good as that given above and the lamps are 
protected from excessive vibration or intermittent shocks. Lamps 
when fitted with reflectors, or enclosed in a housing of any kind, can 
oniy be expected tc give full average service life when these re- 
flectors, enclosing mediums or housings, are properly designed so 
as not to overheat any part of the lamp. In general, Mazda C 
lamps do not decline in light output as much as Mazda B lamps 
of the same voltage. Both the average light output and the aver- 
age efficiency throughout life can be obtained from tables issued by 
the lamp manufacturers. 

To illustrate this further, the following figures may be given as 
representing the number of lamps out of an original lot of 100-60 
watt Mazda B lamps which might be expected to be burning at the 
end of various periods of service, as indicated above. It should 
be remembered in considering this table that the data are typical 
of 60-watt Mazda B lamps of the standard voltage range. Other 


sizes and types of lamps have different characteristics ; small lamps, - 


for example, having a larger number of early burnouts than some 
of the larger sizes. 

The table, therefore, will serve to illustrate only the more usual 
standard types of multiple lamps and is not necessarily exactly rep- 
resentative of lamps for stereopticon service, locomotive headlight 
service, street railway service, flood lighting service, round bulb 
lamps, tubular bulb lamps or the Mazda C lamps of any of the 
various sizes. However, the same principle applies in a general 
way to all lamps. 


Hours Burned: 


0 200 400 600 800 1,000 1,200 1,400 1,600 1,800 2,000 
Number of Lamps Remaining: 
100 99 97 O91 75 50 25 9 3 1 0 


- Although not given as a basis of guarantee, the rated average 
total life of most of the usual sizes of large Mazda lamps listed 


on the regular schedules is 1,000 hours. Following are some of the 


exceptions : 
Mazda B lamps for ornamental lighting service; round bulh 
lamps, 750 hours; 25 watt T-10 bulb lamps, 600 hours; 40 watt 
T-8 bulb lamps, 600 hours. 
- Mazda B lamps for sign lighting service, 1,500 hours. 
Mazda B lamps for electric street railway service, 1,500 hours. 
Mazda C lamps for street lighting service, 1,350 hours. 
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Mazda C lamps 
500 hours. 

Mazda daylight 

Mazda C lamps 
service, 100 hours. 

Mazda C lamps for flood lighting service, 800 hours. 


103. The Effect of Lamp Voltage Upon Lighting Service 


The importance of operating lamps at their rated voltage is il- 
lustrated by the curve in Fig. 1, which shows how the lumen out- 
put of a lamp is affected by operating it at various voltages. The 
efficiency of the lamp when operating at rated voltage is such that 
for average conditions of cost of electric energy and cost of lamp 
renewals the total unit cost of light produced will be a minimum. 


for locomotive headlight service, 30-34 volts, 


lamps, 700 hours. 
for stereopticon and motion picture projection 
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Fig. 1—Variation in Lumens with Voltage for Mazda Lamps 


For classes of service where the energy rate is low, as frequently 
exists in the railroad field, the fixed investment and cleaning cost 
assume importance and justify a higher operating efficiency than a 
consideration of the energy and renewal expense would indicate. 
energy rates decrease, ordinarily makes it economical to use lamps 
of a labeled voltage no higher than the circuit voltage, even when 
The increase in the relative importance of these fixed charges as 
the energy rate is low. 


UNITS OF MEASUREMENT 
104. Candlepower 


Candlepower is a unit of intensity with which direction is asso- 
ciated. It has been arbitrarily defined as the intensity of light in 


a direction at right angles to the axis of a candle of certain speci- 


Fig. 2—(A) Opening OR Has Area of One Square Foot and Emits 
One Lumen; (B) One Lumen Falls on Surface OPQR; 
: (S) One Candle Power 


fications. The candlepower of a light source is the measure of 
strength of the source to produce illumination in a given direction. 
Candlepower is analogous to a measurement of the depth of a poo! 
of water at a certain point—a measurement which is useful for 
certain purposes, but in itself gives no indication of the quantity 
of water in the pool. 

Closely related to candlepower is the mean spherical candle- 
power. The mean spherical candlepower of a light source is sim- 
ply the average of all the candlepowers in all directions about that 


source. 
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105. Lumen 


Since candlepower does not express quantity of light, it was 
necessary to develop a unit whereby the total flux of light 
emitted by a source may be obtained. This unit expressing quan- 
tity of light is the lumen and is defined as the quantity of light 
emitted in a unit solid angle. It may be expressed in another way 
by stating that one lumen equals the quantity of light incident upon 
a surface one square foot in area illuminated uniformly to an 
intensity of one foot-candle. In Fig. 2 is shown a graphical 
illustration. 

Here A represents a light source giving one candlepower in all 
directions and is surrounded by a non-reflecting sphere one foot in 
radius through which is cut an opening, OPOR, which has an area 
of one square foot and subtends a unit solid angle. Through this 
opening the light source, S, emits one lumen. As the entire sur- 
face of the sphere equals 12.57 square feet, the total flux emitted 
by S equals 12.57 lumens. In other words, 

Total lumens = 12.57 & mean spherical candlepower. 

Referring again to the comparison to a pool of water, lumens 
would be analogous to the measurement of the total quantity of 
water in the pool. Such a measurement could be determined by 
dividing the surface into a large number of equal squares and 
measuring the depth at the center of each; the average depth thus 
found would give a definite idea of the quantity of water in the 
pool since the area is known. This average depth corresponds to 
the average intensity of light in all directions, or the mean spheri- 
cal candlepower, and the area of the pool corresponds to the area 
of imaginary sphere about the light source, the product of which 
gives the total lumens representing the total quantity of light 
emitted. 

106. Foot-Candle 


Foot-candle is the unit of illumination. The foot-candle repre- 
sents the intensity of illumination equal to that produced at a point 
on a plane which is one foot distant from a source of one candle- 
power and which is perpendicular to the light rays at that point. 

The intensity of illumination varies inversely as the square of the 
distance from the light source and may be expressed mathematically 


candlepower 
Intensity (foot-candles))_ ==——=$ x 
(distance )* 


cosine of angle of incidence, where the angle of incidence is the 
angle between the perpendicular to the plane at the point under 
consideration and the light ray. This law is illustrated graphically 
in Fig. 3. 

Thus in Fig. 3 a surface B, twice the distance from S that A is, 
will be illuminated by the same number of light rays, but as the 
area is four times as great, the illumination will be only one- 


by the equation: 
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Fig. 3—The Illumination on the Surface Varies Inversely as the 
Square of the Distance from the Source to the Surface 


fourth that on A, Likewise C, which is three times the distance 
and nine times the area of A, will have only one-ninth the illumi- 
nation. 

107. Luminosity 


Luminosity expresses the brightness of surfaces from which light 
arises as the result of either light emission or light diffusion. 
Luminosity is measured by the light flux emitted per unit area. 
The luminosity of primary light sources is referred to as intrinsic 
brilliancy, a term which generally denotes the luminous intensity 
per unit area of the source. A common way of expressing lumi- 
nosity of brightness is in candles per square inch, 


108. Foot-Candle Measurements 


An instrument called the foot-candle meter has recently been 
designed to measure foot-candle intensities quickly and with a fair 
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degree of accuracy. It is very simple in operation, so light that it 
can be easily carried about, and so small that readings can be taken — 
in very restricted spaces. The instrument is shown in Fig. 4.. In 
operation, it is placed upon or adjacent to the surface on which 
a measurement of the foot-candle intensity is desired. A lamp 
within the box illuminates the under side of the screen to a much — 
higher intensity at one end than at the other. The illumination — 
which it is desired to measure is, of course, practically uniform — 
over the entire scale. 

Closely spaced translucent dots line the scale from end to end, 
If the illumination on the scale from the outside falls within the 
measuring limits of the meter (1.2-50 foot-candles), the spots will 
appear brighter at one end of the scale than at the other, and at 
the point where the spots are neither brighter nor darker than the 
white paper scale, the illuminations from within and from without 
are equal. The scale is accurately calibrated, with the lamp within 


Fig. 4—Foot Candle Meter 


the box burning at a certain definite voltage. A voltmeter and 
rheostat enable the operator to adjust the lamp voltage to four 
different values, which permit the instrument to be used for in- 
tensities ranging from a minimum of .012 to 100 foot-candles. The 
energy is supplied from small dry cells. 

This instrument is proving very serviceable for “checking up” 
installations to insure, for example, that the illumination is ample 
when the lighting equipment is in first-class shape and to see that 
it is not allowed to fall below a desirable value, due to improper 
care and attention being given to the lighting system. Those who 
by reason of their experience are enabled to plan an illumination 
layout without direct reference to spacing tables, formulas, etc., 
should find this instrument of special value in securing data which 
can be applied in the designing of future installations. 

A number of other types of illuminometers of somewhat more 
complex design are available, with which a higher degree of ac- 
curacy is possible than with the foot-candle meter. 


109. The Candlepower Distribution Curve 


The candlepower distribution curve of a. lamp or unit was at 
one time widely used in calculating illumination intensities, but the 
greater simplicity and accuracy of the lumen method of computing 
illumination has resulted in the former method falling into disuse. 
Distribution curves are now used principally for comparing the 
suitability of reflectors for use in a given location from the stand- 
points, particularly, of light distribution and light absorption. 

Fig. 5 presents three methods of showing the manner in which 
the candlepower of a unit measured at different angles can be 
recorded. The value at any angle represents the average candle- 
power of the source at that angle as the source rotates about its 
vertical axis. At the left of the figure the data are given in tabular 
form; at the center and the ‘right they are plotted to polar co- 
ordinates. Distribution curves are used simply as a graphical 
method for presenting the data given in the table on the left. All 
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have exactly the same meaning. A distribution curve is a graphical 
—not a pictorial—representation of the light distribution from a 
source, although its general shape might convey the wrong im- 
| pression. It is simply a convenient engineering method of present- 
ing tabulated data graphically. 
The area of a distribution curve is not a criterion of the total 
amount of light emitted by a source. In Fig. 6, both curves shown 
are taken from units giving exactly the same total lumens with 
- different distributions of candlepower; although curve B appears 
from the distribution curve to represent much more light than A 
the amount of light given off is the same in each case. ‘ 
| in calculating the flux of light in various zones, we usually find 
‘jt convenient to calculate for zones of 10 degrees, and it is suf- 
ficiently accurate for most purposes to assume that the candlepower 
value at the center of each 10-degree zone represents the average 
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a Fig. 5—Three Methods of Recording Candle Power 
r Distribution Data 


-eandlepower of the zone. The following are the factors by which 
such candlepower values should be multiplied to give the lumens in 
each 10-degree zone: 
Factor to Obtain 
Lumens from 


Zone Average C.P. 
0°-10° 0.0954 
10°-20° 0.283 
20°-30° 0.463 
30°-40° 0.628 
40°-50° 0.774 
50°-60° 0.897 
60°-70° 0.992 
70°-80° 1.058 
80°-90° 1.091 


Above 90 degrees the factors are the same but in the reverse 
order. 

To use these factors with the curve of any light unit, we take 
the candlepower at 5 degrees and multiply it by the 0-10 degree 
factor to obtain the lumens in the 0-10 degree zone; we take the 
-candlepower at 15 degrees and multiply it by the 10-20 degree zone 

factor to obtain the lumens in the 10-20 degree zone, etc. The 
total lumens for any large zone is the sum of the lumens thus 

determined in all of the 10-degree sections of the zone. 


REFLECTORS AND ENCLOSING GLASSWARE 
110. Systems of Lighting 


The light from a bare incandescent lamp is distributed in such a 
manner that under most conditions it cannot be employed effec- 
tively without the use of reflectors or enclosing glassware. Such 
accessories should not only redirect light into useful angles which 
would otherwise be ineffective, but should serve the additional pur- 
poses of modifying the brilliancy of the light source and diffusing 
the light to produce a soft and pleasing illumination. 

For general illumination, three systems of lighting are commonly 
employed. These systems are known as: 


| el. Direct lighting. 
_ 2. Indirect lighting. 
3. Semi-indirect lighting. 


| tro—r. With the direct lighting system the light is distributed 

directly downward upon the surfaces to be illuminated. The dis- 
tribution of the light emanating from the lamp may, however, first 
be altered by means of reflectors or enclosing glassware. The 
| direct and reflected glare which would result from the use of a 
bare lamp may also be modified by the use of an opal glass dif- 
fusing globe. The use of such a globe will also soften the re- 


sultant shadows. 3 
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II0—2. In the totally indirect lighting system all of the light 
emitted from the unit is thrown first to the ceiling and from there- 
diffused throughout the room. In such a system the ceiling acts. 
as the light source, and the glare is reduced to a minimum. The 
resulting umination is softer and more diffused, the shadows are 
less prominent, and the appearance of the room is much improved: 
over that which results from direct lighting. 

I1o--3. In the semi-indirect system of illumination, the features- 
of both the direct and indirect systems are combined. A small 
portion of the light passes directly downward through the unit,. 
lighting the room in a similar manner to the direct lighting system. 
The major portion of the light, however, is thrown to the ceiling” 
and from there diffused throughout the room. Of course, with the* 
last two named systems it is important that the ceilings be light: 
in color in order that there may be a maximum efficiency of re-- 
flection. 


111. Methods of Distributing Light 


In designing these accessories which are to be used with the 
bare lamp, use is made of the four methods of altering the straight- 
line course of a ray of light. These four methods of interference 
are known as absorption, refraction, reflection and diffusion, and’ 
by the proper control and manipulation of these four factors the 
light from the bare lamp may be distributed as desired. 

The simplest form of reflection is that which occurs when a ray 
of light strikes a polished metal surface. As indicated in Fig. 7-A,. 
the ray of light upon striking the surface at a, is reflected off in the 
direction ab, so that the angle of incidence x equals the angle of 
reflection y. However, all of the light is not redirected along ab,. 
since some of it is absorbed by the surface of the metal. All of 
the light falling upon an opaque surface is either reflected or ab- 
sorbed by that surface. 

Similar to the reflection characteristics of the polished metal are 
those of mirrored glass. Fig. 7-B shows the path of a ray of 
light striking the surface of a mirror having silvering on the back 
of the glass. A small portion of the light is reflected immediately 
upon striking the surface of the glass. The remainder is refracted’ 
or bent and passes through the glass to the silvered surface and is: 
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Fig. 6—The Area of a Distribution Curve Is Not a Criterion for 
Judging Light Output. These Two Curves Represent 
2 Equal Light Outputs 


from there reflected back out through the glass. Of course, some 
of the light is absorbed by the glass and by the silver. 

A dull-finished or semi-mat surface can be considered as one 
which has many small polished surfaces, making innumerable- 
slight angles with the apparent contour. A surface coated with. 
aluminum paint affords a good example. When a shaft of light 
strikes such a stirface, a spread reflection such as is shown it 
Fig. 7-C results. Such reflections are more difficult to control 
than reflections from polished surfaces and require more careful 
g as to shape of reflectors for efficient results. The alu- 


designin 
eel reflector is the only commercial semi-matt- reflector” 


minized-st 
in general use. : 
Another type of reflector 1s the prismatic glass reflector, which 


is made up of a carefully designed combination of small prisms: 
which compose the entire body of the reflector. By means of 
triangular pieces of glass, known as prisms, the path of a ray o£ 
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light may be altered, either by reflection or refraction, as indi- 
cated in Figs. 7 E and FE. 

Opal glass finds considerable application in illumination practice, 
both as a reflecting and a transmitting medium. Opal glass may 
be regarded as a common glass in which fine white particles are 
held in suspension. When a ray of light strikes the surface, a 
portion, depending upon the density of the glass, is reflected as 
with polished metal. The remainder passes through the glass in 
straight lines until it strikes these white particles, which disperse it 
in all directions. Some is thrown back and reflected as shown in 
Fig. 7-G, while the remainder is transmitted through and out in 
all directions. Opal glass is a very desirable reflector material, 
since the smooth surface minimizes the collection of dirt and makes 
cleaning easy, and the glass transmits a portion of the light, render- 
ing the reflector luminous and enhancing its appearance. This 
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A—Reflection from polished 
Surface 
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D—Reflection from Rough Mat 
Surface 


G—Reflection and Transmission 
of Opal Glass 
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B—Reflection from Mirrored 
Surface 


E—Reflection by Prism 


H—Reflection from Porcelain- 
Enameled Steel 
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mission rather than as a good reflector. Unless a frosted glass is 
of very fine texture, it accumulates dirt very rapidly and is difficult 
to clean. 
Diffusion of Light 

In addition to a knowledge of reflecting surfaces and reflectors, 
a knowledge of such other factors as glare, shadow, and illumina- 
tion of vertical surfaces—in a word, the diffusion of light—is neces- 
sary before an intelligent selection of a lighting system can be 
made. 
best results are to be obtained. 


112. Glare 


A satisfacto1y definition of glare, it seems, has never yet been 
given. It has been variously defined as being “light out of place,” 
“non-useful light,” “light which causes interference with vision,” 


C—Reflection from Semi-Mat 
Surface 4 
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-F—Refraction by Prisms 
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I—Reflection and Transmission 
by Etched Glass 


Fig. 7—Effect of Various Media of Light Rays 


glass is used in the manufacture of many of the commercial units 
in use today, both in direct and semi-indirect units. 

The enameled metal or porcelain enameled steel reflector in com- 
mon use today presents a surface which may be likened to a plate 
of dense opal glass in optical contact with a steel backing. Fig. 7-H 
shows the characteristic distribution of a porcelain enameled steel 
reflector. Porcelain enameled reflectors find their principal use in 
industrial plants, where the advantages of efficiency, ruggedness, 
and permanancy of reflecting surface are important. 

Use is made of the frosted glass transmission characteristics as 
shown in Fig. 7-], in frosted or bowl enameled lamps. This 
frosted or etched glass is used to give a spread or diffused trans- 


etc. Suffice it to say that the element of glare in any lighting sys- 
tem is harmful and should ordinarily be strictly avoided. 
recognized, however, that under some special conditions its pres- 
ence is necessary; as for instance, where glaring reflections are 


used to discern fine lines on polished surfaces. It is not to be ex- 


pected, however, that such fine work will be encountered among 


the ordinary railroad operations. 

Strictly speaking, there is but one source of glare, that result- 
ing from the brightness of either light sources or objects. Various 
conditions of usage, however, are responsible for the various types 
of glare ordinarily encountered. With this in mind it is possible 
to analyze it by means of the following subdivisions : 


These factors all require most careful consideration if the 
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I12—1. Brightness of Source: 
(a) High brightness. 
(b) Low brightness, 


I12—2. Conditions of Use: 

(a) Brightness contrast. 

(b) Location in field of view. 

(c) Total volume of light entering eye. 


High brightness light sources cause glare when viewed even 
_ ¢asually. A glance at the sun is all that is necessary to prove this 
statement. Sources of artificial light; such as the filament of in- 
candescent lamps, whose brightness is much lower than that of the 
sun, are also sufficient to cause acute discomfort when viewed for 
a fraction of a second. 
_ Objects possessing low brightness and which do not of them- 
selves emit light, can also be glaring when viewed for a continued 
length of time. Furthermore, it is not necessary for such objects 
_ to be in the direct field of view, as is evidenced by the fact that an 
overcast sky or an unbroken expanse of light colored wall can 
prove as discomforting as a bright light source. 

Conditions of using sources of artificial light give rise to the 
types of glare listed under Section 2; thus if a decided contrast in 
brightness exists between light source and its surroundings, the 

_ eye will be unable to accommodate itself to the two degrees of 

_ brightness. In order that the contrast may not be too great be- 

: tween the light source and its surroundings, it is the general prac- 

_ tice to paint the walls and ceilings a light color. Then, in order 

_ to further reduce the brightness contrast in the direct field of view, 
a green dado is painted around the walls to a height of approxi- 
mately four feet. 

Toleration of bright light sources in the immediate vicinity is 
made possible by locating them at such a height as to place them 

above the ordinary range of vision, which general agreement fixes 
as being 14 degrees above the horizontal. As a further aid in pro- 

_ tecting the eye from the direct rays of the source, metal reflectors 

for industrial lighting are ordinarily provided with a skirt around 
the rim of the reflector. Wherever conditions permit high hang- 

ings of units should be used, in order to reduce the likelihood of 
glare from this standpoint. 

It is not possible, of course, to place all sources of light high 
enough in order to move them entirely from the direct range of 
_normai vision. In such cases the size of the light source, in pro- 

portion to its distance from the observer, has an important bearing 
on the possibility of glare, since a 100-watt lamp in an opal glass 
bowl can cause as much discomfort if placed near the observer as 
a bare lamp located farther away. The determining factor here is 
the total volume of light entering the eye. Thus it is possible for 
a large light source of low brightness to provide as much light to 
the eye as a small filament of high brightness whose area is but a 
fraction of that of the globe. It is seldom that even the brightest 
light sources will prove glaring if located a considerable distance 
away from the observer. The best protection in cases where the 
sources must be placed on or below the level of the eye, is to shield 
the source by means of reflectors and shades, thus preventing the 
direct rays of light from reaching the eye. 


\ : 113. Shadow 


Contrary, perhaps, to popular opinion, a certain amount of 
-shadow is desirable in artificial lighting. Objects illuminated by 
perfectly diffused light appear flat and uninteresting, contours are 
‘lost, and it is difficult for the eye to form a correct judgment of 
the shape of an object. On the other hand, deep, black shadows 
are troublesome and are a source of constant danger because of 
what they may conceal. Shadows having a sharp edge or a series 
of sharp edges, which resuit from several small light sources near 
one another, are particularly annoying in office work, where they 
dance about the pencil point most disconcertingly. In general, in 
interior lighting, only soft illuminated shadows with gradually 
fading outlines should be tolerated. 
| The number of shadows cast by an object and their length de- 
pends upon the number and the position of sources directing light 
‘toward the object; the softness of the shadow depends upon the 
ae of the surfaces from which the light comes and upon the 


number of directions from which light is received. Indirect and 
‘dense semi-indirect units which make the ceiling serve as the prin- 
cipal light source, and large units of the direct-lighting type, there- 
fore, make for soft shadows, small units of the direct type make 
for sharp shadows. As a general rule, lighting units which are 
Satisfactory for application from the standpoints of light dif- 
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fusion and low brightness will also prove satisfactory from the 
standpoint of shadow when a sufficient number are used to provide 
a satisfactory degree of uniformity in the lighting of the work. 


114. Illumination of Horizontal and Vertical Surfaces 


For many locations, such as offices and drafting rooms, light is 
required principally on horizontal planes, such as desk tops or 
table tops, and it has been the custom to calculate illumination 
on the basis of that delivered to horizontal surfaces with the 
assumption that the oblique surfaces of objects would be suf- 
ficiently lighted. This practice may result in inadequate illumina- 
tion. In a machine shop, for example, the lighting of the vertical 
surfaces of the work or of machine parts is fully as important as 
the lighting of horizontal surfaces. As a matter of fact, most 
shops are lighted during the day only by light from windows, 
which give a greater light on the vertical surfaces than on the 
horizontal. In all such cases where direct lighting is used, only 
those lighting units should be installed which show a reasonably 
good candlepower in the 50-70 degree zone as well as below these 
angles. A shop lighted by closely spaced automobile headlights 
directing the light downward from the ceiling would furnish ample 
light on a horizontal plane but such lighting would be far from 
satisfactory. The dome porcelain-enameled steel reflector gives the 
types of distribution desired for this purpose. 


115. Desirable Wall Brightness 


The effectiveness of a lighting system depends not only on the 
effectiveness of the lighting unit, but on the reflecting properties 
of the walls, ceiling and surroundings, and upon the size and 
proportions of the room. It is, in fact, entirely possible to find 
an installation of reflectors of poor design and inferior from the 
standpoint of glare, which is nevertheless, from the single stand- 
point of the percentage of light reaching the illumination plane, 
better than an installation where reflectors of good design are 
used, if the former are installed under favorable conditions such 
as light walls, ceiling, etc., and the latter under unfavorable con- 
ditions. On the other hand, it must be borne in mind that a 
large expanse of wall surface finished so light as to reflect a large 
volume of light into the eye is objectionable for offices, and all 
rooms, where the occupants are likely to sit more or less directly 
facing the walls for considerable periods of time. Such data as 
are available indicate that where the brightness of the walls is 
equal to or greater than, the brightness of white paper lying on 
a table or desk, annoying glare will result. In fact, a wall bright- 
ness one-half that of the paper has been found unsatisfactory— 
a brightness of 20 per cent is, apparently, comfortable. With the 
usual types of lighting units, walls are not illuminated to intensities 
as high as those obtaining on desk or table tops, and walls which 
reflect less than 50 per cent of the light which strikes them should 
not produce discomfort providing, of course, that they are of a 
mat or semi-mat finish. Walls finished in buff, light green, or 
gray reflect about the proper proportion of light and their use is 
meeting with general favor. Walls finished in high gloss are not 
satisfactory from a glare standpoint. 

Definite values for the efficiency of different types of units as 
they are used in practice are presented a little later in this part. 


116. Maintenance 


The experiences of those who have installed high levels of 
illumination prove conclusively that every footcandle delivered at 
the werk has a definite tangible value. 

The man who provides a system capable of delivering 10 foot- 
candles at the work and then allows the system to depreciate due 
to dirt on the reflectors and lamps, until it delivers only 3 to 4, 
is losing not only 60 or 70 per cent of the light he is paying for 
but, what is far more important, he is losing the profit on the dif- 
ference between the output of his employees at this low level of 
illumination and their output at the higher level. If the deprecia- 
tion of a lighting system were of the order of 2 or 3 per cent or 
even 10 per cent the matter would not be such a serious one, but 
surveys of installations in service show depreciations of 50 per 
cent, 60 per cent, and more. Many users are not getting one-third 
of the light their systems are capable of delivering. The impor- 
tance of frequent cleaning of the lighting equipment and renewal 
of lamps whiclr have depreciated in candle power cannot be too 
strongly emphasized. 

117. Illumination Design Data 

To take the several essential factors entering into illumination 

design properly into account has appeared so complicated a task 
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that many designers have adhered to rule-of-thumb methods which, 
while adequate in some cases, are likely to lead to unsatisfactory 
results when applied generally. 

A number of methods have been employed in determining the 
lamp wattage required in a given lighting system, the more common 
and satisfactory of which are the point by point method and the 
lumen method. 

The point-by-point method consists in selecting a series of loca- 
tion points in the room and calculating the foot candles of each point 
from each light source using a candlepower distribution curve of 
the lighting units and the following formula: 

CP'x Casa 
Horizontal foot candles = ———————} 
H? 

The above symbols have the following meaning: “CP” refers 
to candlepower in that particular direction. “Cos’a” refers to the 
angle formed by the perpendicular distance from lighting unit to 
floor and the direct distance from lighting unit to illuminated point. 
“H” sefers to the height of lighting unit above illuminated point. 

A simpler formula which avoids the use of angles and logarith- 
mic tables is as foilows: 
IH 
Horizontal foot candles = ———__—_ 
V (H?-+ V?-+ L*)8 

The symbols have the following meaning: “I” equals candle- 
power in the particular direction. “H” equals height of lighting 
unit above illuminated point. ‘“V” equals horizontal distance meas- 
ured perpendicularly from “H” to plane containing illuminated 
point. “L” equals horizontal distance from point where “V” strikes 
plane containing illuminated point to the illuminated point in ques- 
tion. This distance is measured at right angles to distance “V.” 

The point-by-point method can also be used for calculating the 
illumination on vertical surfaces by means of the following formula: 

IV 


Vertical foot candles = — 
V/ (He + We + sae 
The symbols in this formula have the same meaning as those de- 
scribed above. 
If the horizontal! foot candle intensity at any particular point is 
known, it is a simple matter to find the vertical foot candle in- 
tensity at the same point by means of the following formula: 


Horizontal foot candles x V 


Vertical foot candles = 


H 
If the vertical foot candles at any point are known, the horizontal 
foot candle intensity can be found by means of this formula: 
Vertical foot candles x H 
Horizontal foot candles = — 


Vv 


The distances “H,” “V” and “L” can easily be determined from 
either direct measurements made on the spot or from floor plans 
of the room. No angles of any kind need be considered, thus 
avoiding the use of logarithmic tables. 

This method is very satisfactory for direct lighting systems ex- 
cept where reflection from the ceiling or sidewalls need be con- 
sidered. 

The lumen method of design here presented will be found fully 
as simple as any of the common short-cuts. It has the decided ad- 
vantage that the technical considerations which are important as 
influencing the result and which require the experienced judgment 
of the engineer have been taken into account in the preparation of 
the charts and tables and therefore automatically receive due allow- 
ance in the lighting design. The data apply in interiors where 
standard types of reflecting equipment are used to obtain general 
lighting of substantially uniform intensity. 

The four steps to be carried out in the design of a general light- 
ing system for a room are: 

1. Decide the foot candle illumination required. 

2. Select the type of lighting unit best adapted to the location. 

3. Determine the location of outlets, the mounting height and 
number of lighting units required. 

4. Ascertain the size of lamp which will provide the foot candles 


desired. 
117—1. Foot-Candle Illumination 


Table 1 lists the foot-candle values, corresponding to present 
standards, for different classes of industrial operations, offices, etc. 
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The desirable illumination varies rather widely, depending on the — 


conditions in any particular installation, such as the accuracy of 
the operation and fineness of detail to be observed and the color 
of objects worked on or handled. The foot-candle values recom- 
mended in the table are the minimum to be adhered to if fully 
satisfactory lighting is to be assured. Under particular conditions 
considerably higher illumination is often desirable. 


4 : 


| 
4 
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TABLE 1 
PRESENT STANDARDS OF Foot-CANDLES ILLUMINATION INTERIOR” 
LIGHTING 
Recom-_ 
Foot-candles’ mended _ 
Cars— Suggested Range 
Bageage fois dace te cle ier alee eae ome 4 3-8 
Day coach, dining and Pullman....... ETT. g 6-12 
Mail— 
Bag racks si) 3 )ie eile sale) Vee 8 6-12 
Letter cases Vie ac osace See ne ei eee 10 8-16 
Storave’ 29 bs Pos ae sie ee 6 . 5310 
Street railway. SsuD Wayans seis elena 8 6-12 
Piers a3 ae ah oe ee» Cen aio one Z 1-3 
Office Buildings— 
General: offfCe "4.04.05: = su) oe oe ise ee es 10 6-12 
Private’ offices | 2.5.45 s0c0e 1 ccs state eee 10 6-12 
File, rooms pls nc dla 22 wend s Weenie nee ee 4 3-6 | 
Stenographer and bookkeeping rooms....... 10 6-12 
Drafting roomsin.ttane) sass oc eee eee 5 10-20 
Vault cudae esi nw ee eee ene ee 3 2-6 
Elevator (freight and passenger)........... 3 2-4 
Halls, passageways in interiors.......-....... i, 2-5 
Shops— 
Carpenter— 
Rough sawing and bench work............ 5 3-6 
Sizing, planing, rough sanding, medium 
machine and bench work, gluing, veneer- 
ing, COOPETASes s+ «os vav es ain se ane eae 8 5-10 
Fine bench and machine working, fine sand- 
ine sand sunishine acre Pa as: b- 8 6-12 
Electric*repair. Wiis lacciasnar ie ere ee 5 4-8. 
Storage battery, charging room........... 6 4-8 
Coil and armature winding, mica working, 
instilating processes =iaaae vet ears 10 8-16 
Erecting), iio te tee peo cine oe 6 4-8 
Forge and welding— 
Rough forging ere. d.cce ened eee 6 4-8 
Fine forging and welding................. 10 6-12 
Foundries— 
Charging floor, tumbling, cleaning, pouring 
ahd shaking Out...). ¢: : uci «cae eee 5 3-6 
Fine molding and core making............ 10 6-12 
Freight Car Repair— 
General illumination, floor area........... Z 1-5 
Local work areas and around tools........ 6 4-8 
Machine— 
Rough bench and machine work........... 6 4-8 
Medium bench and machine work, ordinary 
automatic machines, rough grinding, me- 
dium buffing and polishing.............. 10 6-12 
Fine bench and machine work, fine auto- 
matic machines, medium grinding, and 
bufing and, polishing. v2.0.0. aoe. eee 12 10-20 
Extra fine bench and machine work, grind- 
ing “CAe WODk 4. se akna sels aes eae — 10-50 
Paint— ‘ 
Dipping, spraying, firing, rubbing, ordinary 
hand painting and finishing.............. 8 5-10 
Fine hand painting and finishing.......... 10 8-165. 
Extra fine hand painting and finishing...... 15 10-50 
Power House— . 
Boilers, coal and ash handling, storage bat- 
tery, LOOMS da ees bce eh ma cle ates eee 3 2-5 
Auxiliary equipment, oil switches and 
transformers, sane. hashes oe eee eee 5 5-10 
Switch boards, engines, generators, blowers, pt 
COMPFeS$Ors see, aKiada Mees Ne eee ea 6 5-10 
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Round Houses— 


Vertical illumination on running gear, etc... 5 4-8 
Horizontal illumination on working areas. 4 3-8 
Stations— 
MLAS ME OUIKIN Ee te ees fod oc sical gee cesar ee od are 4 3-8 
VEGA UICANt MOET oN anes sderde cha ote 6 4-8 
LRERPSDOU RT re oy cock ae eet a 8 5-10 
eouetssandewash rOOms...:4)4.08 osteo. 4 3-6 
Re eke eines oo ae ee Sete cg 4 3-6 
Store and Stock Rooms— 
ULE by 5) 4.0.05 2 Ae Re CN 3 2-5 
CUE TURES GG eat AS aia” Re ame 6 4-8 
HeOek Gime COOMISMer RY, Se ae Se okas oe 4 2-4 
PRET OUSCCMMO MEER Nil ist ae Siete ee: 2 1-2 
EXxtTERIon LIGHTING 
Seratomobile parking spaces... . 6.0. .0c.4 seen oan 0.5 0.25-1.00 
Building— 
MMOS UGIICLIOMIVOT Ky ee oii apc ch slensics ctccties 3 2-5 
exca VaAtiOlMmPena an tent ce o Sok. Slvtet le. 1 1-3 
Besta ONS, ce se ewes sc ves wee ghee Z 1-4 
MSOs CEUGHILGMM as Ants adtiashed ean Bh, 1 1-3 
MERI SUM conc nice ce kant ociae ni cea. 1 1-3 
(SR Agoleis iG Cee nell a 2 1-3 
NONIGGIINYS: “Gc. c Seley teen Ce ee 0.5 0.25-1.00 
‘Railway Yards— 
«SSE Ube jy og A a aA a a 0.15 0.025-0.50 
LA TEE TS Tog TE) egg er 0.5 0.25-1.00 
GOP IEIS: ities ci 1.0 0.5-2 
BEMEEINTHOEQUONIATCS svete eos ea ccc ch ie 0.5 0.25-2.00 


the permissible spacing for uniform illumination. 


117—2. Type of Lighting Unit 


The selection of the type of lighting unit depends not only upon 
the requirements of the work, but in some cases upon the con- 
struction of the room and the color of ceiling and walls. For 
example, semi and totally indirect lighting is unsuited to rooms 
with very dark ceilings. It is important to specify the type of lamp 
to be used since, for example, as shown in Table 2, bowl-enameled 
lamps used in open reflectors, such as RLM standard domes, form 
a much superior lighting unit from the standpoint of glare, re- 
flected glare, and shadows than clear lamp units of the same type. 
In general, clear Mazda C lamps should not be used in open re- 
flectors where the mounting height is 20 feet or less. 

Factors other than those listed in Table 2 may enter into the 
choice of the lighting unit in certain instances. For example, 
stations, offices and other public installations, decorative effect is 
often an important item. Table 2 rates the various types of units 
comparatively to serve as a basis for judgment of the adaptability 
of a unit for a particular class of installation. 


117—3. Location of Outlets, Mounting Height, and Number of 
Lighting Units 


Make a diagram to scale of the floor area of the room. If the 


units are of semi or totally indirect types, measure the ceiling 


height of room and refer to Table 3-b for the permissible spacing 
of units and preferred suspension: distance of lighting units corre- 
sponding to this ceiling height. 

If the units are of direct lighting type, determine the mounting 
height and refer to Table 3-a for the permissible spacing corre- 
sponding to this mounting height. If the units are mounted as 
close to the ceiling as possible (a minimum allowance of one foot 
is usually necessary to provide for the drop of the reflector from 
the ceiling) a wider spacing is permissible and fewer units are 
therefore necessary for an even distribution of light. Considera- 
tions of shadows, appearance and arrangement of work may make 
a lesser mounting height desirable even though a closer spacing 
of outlets would be needed to keep the same uniformity of illumi- 
nation. Ordinarily lamps should not be mounted less than 10 feet 
above the floor unless a low ceiling makes it necessary. 

Having determined the permissible spacing, proceed to locate 
the outlets on the diagram of the floor area. Locate the units as 
nearly symmetrically as possible without appreciably exceeding 
At a greater 
height, a spacing closer than that in Table 3 results in greater 
freedom from shadows but increases the number of units required 
and makes the installation cost more. If a spacing somewhat 
closer than the permissible value is adopted, as is often the case, it 
is allowable, though not necessary, to refer back to Table 3 and 
select a lower mounting height corresponding td the new spacing. 
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The distance between the outside row of outlets and the wall should 
not exceed one-half the spacing distance. For office spaces, or 
where work is carried on at benches or machines near the wall, 
this distance should be approximately one-third the spacing dis- 
tance. 


117. 4. Lamp Size 


After the outlets have been located on the plan, the lamp size 
to be used may be determined by the following calculation: 


ka Total floor area in square feet 


Area in square feet __ 
per outlet tis 


Number of outlets 


B Lamp lumens Foot-candles depreciation factor 
required per = —- - 
square foot Coefficient of utilization 
C Lamp lumens Area in square feet Lamp lumens required 


required for per outlet 
outlet (From A) 


Foot-candles—Illumination decided upon. 

Depreciation Factor—Use 1.3 for fairly clean locations. Use 1.5 
for dirty locations or where cleaning is infrequent. | This is the 
safety factor or allowance for depreciation due to aging of lamps, 
dirt, dust and deterioration of reflecting value of walls. 

Coefficient of Utilization—The coefficient of utilization for the 
installation is determined as follows: 

Table 5 shows that the coefficient of utilization varies according 
to the type of fixture, the proportions of the room expressed by 
“Room Index,” and the color of the walls and ceiling. From the 
“Room Index” Table 4 find the room index corresponding most 
nearly to the dimensions of the installation. Then the coefficient of 
utilization for the installation of the type of lighting unit selected 
will be found from Table 5, in the proper column of wall and ceil- 
ing color opposite the correct room index. This is the proportion 
of the generated light from the lamps which reaches the plane of 
work. 

Having determined the lamp lumens required per outlet by the 


aS 


per square foot — 
(From B) 


_ above calculations, the wattage of lamps to be used may be found 


by reference to Table 6, which lists the lumen output rating for 
each size of Mazda and Mazda Daylight lamps. Locate in this 
table the size of lamp of the desired type which most nearly meets 
the requirements of lumen output. When the lamp lumens required 
fall nearly midway between two sizes, choose the larger rather than 
the smaller, unless it is certain that the less illumination from the 
smaller will suffice. 


Computed Illumination Values 


The foot-candles of illumination in service, allowing a deprecia- 
tion factor of 1.3, obtained for systems having different coefficients 
oi utilization and areas per lamp are worked out in Table 7. Table 
7 can be referred to as an approximate check on design computa- 
tions made as outlined above. 


Choice of Reflecting Equipment 


Various lighting units are rated in accordance with certain 
fundamentals. The importance of these criteria is different for dif- 
ferent classes of work. It must be emphasized that the relative 
importance of the various criteria should be carefully weighed 
with respect to the particular problem at hand. For instance, in 
an office the criteria would rank in importance: (1) Direct glare; 
(2) Reflected glare; (3) Shadows; (4) Efficiency based upon 
illumination on horizontal; (5) Maintenance; (6) Vertical il- 
lumination. On the other hand, where lamps are to be hung 
above a crane in a foundry, the order of importance would be: 
(1) Efficiency base upon illumination on horizontal; (2) Vertical 
illumination; (3) Maintenance; (4) Shadows; (5) Direct glare; 
(6) Reflected glare, 

In the chart the best rating given is A’-++, which denotes the 
highest degree of excellence, while D, the lowest, indicates that 
an installation of units so rated in any particular, will very likely 
prove unsatisfactory in an installation where this factor is im- 
portant. The ratings B and C, while indicating a result not equai 
to A, are decidedly superior to rating D.. In other words, a rating 
B, C + or C in certain respects does not disqualify a unit pro- 
vided that in the essential requirements of a given location, the 
unit is rated A or B +. 


(ly B om C am 

A |Excellent B  4Good C ‘Fair D Very Bad 

A—j} B—} C—} 
(Continued on page 328) oA 
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TABLE 7—COMPUTED ILLUMINATION VALUES 
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(Continued from page 321) 
Note: Table 2 is intended to show representative equipment of different 
constructions. Hence some which have a very limited application such as 


No. 7, flat cone with clear lamps, are included merely for purposes of com- 
parison while at the same time many equipments of wide application, but 
generally similar in performance to these listed, have been omitted on account 
of space limitations. 

It is important that good reflecting equipment be installed. The lumi- 
naires shown in these charts illustrate certain types. For example, No. 15 
and No. 16 show units of a general type of which there are a great variety 
made by various manufacturers. Of two or more units of the same type 
the choice should be governed by considerations of brightness, diffusion, 
absorption, appearance, and cost, and not by cost alone. Of two samples 
of glass enclosing globes, outwardly identical, one may absorb 30 per cent 
of the light and the other only i5 per cent for the same degree of diffusion. 
Products of reliable manufacturers should be chosen if comparative photo- 
metric data are not available. 


SECTION 2 
Railway Shop and Roundhouse Lighting 
200. Three Levels of Lighting Practice 


Artificial illumination of today can be considered existing in 

three stages as follows: 
Lighting for safety 
Ordinary practice 
Productive lighting 

A number of the leading industrial states of the Union have 
recognized the importance of artificial illumination and have formu- 
lated lighting codes for the express purpose of regulating lighting 
conditions in factories, mills and other work places with a view 
to insuring safe working conditions. 

The rules and regulations contained in these various state codes, 
however, approach the subject from the safety standpoint only, 
and specify the minimum amount of light which is considered 
necessary to the safety of the worker. The intensities specified in 
the state codes do not provide for those higher intensities of arti- 
ficial light which a brief study of the problem and ordinary 
economics prove should be used. 

Good lighting practice specifies the use of a higher intensity 
than that recommended for safety if the night-time efficiency of 
workers is to be prevented from falling far below the daytime 
level. By good lighting practice is meant intensities of the order 
of those recommended in the various tables of intensities specified 
for various classes of work in recent lighting literature. Such 
intensities range approximately from 5 to 15 foot candles. 

It is common knowledge that the daytime efficiency of workers 
falls off quite materially as darkness falls. In order to prevent 
this reduction in personal efficiency much higher intensities than 
those ordinarily recommended are necessary. Thus a new term, 
productive lighting, has come into use which indicates the use ot 
intensities high enough to secure the full efficiency of the workers. 
Tests conducted in various industrial establishments over the past 
‘few years proved conclusively that such lighting not only brings 


results but is also economical and well worth the effort. A sum- 
mary of such production tests is shown in Table I. 
TABLE I 
er ge 
28a 
orn 
429 
: EQUIPMENT INTENSITY 05 
Kind of Old New Old New co 
Work 3a 
Stamping and Bare local lamps RLM reflectors, 0.7 13 1272 
pressing B.E.’ Mazda 1G 
lamps 
Semi-automatic 300-w. clear Mazda 500w. B.E. Mazda 3.8 11.4 85 
buffing lamps, bowl re- C lamps, RLM 
flectors reflectors P 
Iron pulley Bare local lamps 200-w. Mazda C 0.2 4.8 35.0 
finishing lamps, reflecto 
cap diffusers 
Soft metal 100-w.° Mazda B 200-w. Mazda C 4.6 12.7 15.0 
bearings lamps, bowl re: lamps, deep bowl 
flectors steel reflectors 
Heavy steel 100-w. Mazda C 300-w. lamps, same 3.0 11.7 10.0 
machining lamps, shallow type of units 
dome, eye shield 
units 
Carburetor Small lamps, bare, 300-w. eye-shield 2.1 12.5 12.0 
assembling conical shades units 
Spinning Mazda B lamps, B.E. Mazda C 1.5 9.0 17.0 
(Textile Mill) conical reflectors lamps, RLM re- 
flectors 


Productive lighting, however, should not be applied indiscrimi- 
nately to all classes of work as obviously where the work is more 
or less automatic or where it is intermittent in character and con- 
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sequently labor expense relatively smaller it cannot be speeded 
up appreciably by the addition of more light. Where labor ex- 
pense is a large proportion of the total cost of the work and is of 
such character to require considerable visual effort the use of 
productive lighting can generally be justified. 


Lighting Equipment 
201. Lamps 


The types of lamps used in shop lighting consist of but a few 
well chosen types. Thus for general lighting of work spaces the 
gas-filled Mazda C lamp in wattages ranging from 75 to 500 will 
meet all ordinary requirements. Wherever conditions permit the 
higher wattage lamps should be used since the light output or 
efficiency increases rapidly with size of lamp. Thus one 500 watt 
Mazda C lamp emits the same amount of light as do seven 100 
watt Mazda C lamps. 

On account of the high brilliancy of the light from the concen- 
trated filament of the Mazda C lamp its use is apt to prove glaring 
unless precautions are taken to shield the eye from the direct rays 


of the lamp. This objectionable effect can be overcome by the use © 


of bowl enameled lamps which from the point of view of satisfac- 
tory illumination should be employed when lamps are used in open 
type of reflectors with mounting heights of less than 20 to 30 feet 
depending upon the size of the lamp. The use of the deep bowl 
reflector will also aid considerably in reducing the glare effect. 


It is not expected that the general lighting system will effectively 


provide light to all working points. Portable lamps on extension 
cords are therefore required in some places. The lamps used for 
this service can be either of the mill type which is specially de- 
signed for rough usage, or the 30-volt lamp operated from special 
low voltage circuits. The practice of running low voltage lines to 
supply extension lamps is becoming more general since such a 
lamp has the advantage of ruggednéss in addition to high light 
efficiency. 


202. Reflectors 


The reflectors required for general shop lighting can be con- 
fined to a few well chosen types as follows: 


RLM standard dome reflector. 

Elliptical angle reflector. 

Bowl reflector. 

Half-shade reflector for portable lamps. ; 

The RLM standard dome reflector, which derives its name from 
the fact that it is a standard design evolved by the reflector and 
lamp manufacturers of the country, will meet fully 75 per cent 
of the lighting requirements of railroad shops. This reflector was 
specially designed to accommodate the Mazda C lamp, and for 
this reason is provided with a skirt around the rim of the reflector 
such as to cut off all direct rays from these lamps to a point 17% 
degrees below the horizontal. Fig. 1-C shows the RLM dome re- 
flector. Its principal service is in connection with the general 
lighting installation for which its wide distribution is well adapted. 

Illumination on vertical surfaces is just as important as that 
on horizontal surfaces, due to the peculiar class of work carried 
on in railroad shops. Special efforts, ‘therefore, must be made to 
provide lighting on such surfaces, and the elliptical angle reflector 
shown in Fig. 1-E is well suited to provide the proper distribution 
of light on such working points as the sides of locomotives in the 
erecting shop and to prevent confusing shadows along the sides 
of the mold in foundries. 

One of the principal objections to use of portable lamps lies 
in the fact that if improperly used they are likely to prove very 
glaring. Half shade reflectors similar to the ones illustrated in 
Figs. 1-A and 1-B are recommended for this service. 

For those shops in which the ceiling height is quite low, i. e., 
nine feet or less, the principal consideration, aside from that of 
good illumination, is to reduce glare as much as possible due to 


the low hanging height of lighting units. A type of reflector having 


a much sharper cut-off than the RLM dome is therefore highly 


desirable. For these conditions the deep bowl type of ‘reflector, 
illustrated in Fig. 1-D, which has an angle of cut off of about 30 
deg., is recommended. 

For the modern high type erecting shop with a height of 75 feet 
or more to accommodate traveling cranes on two levels, the light- 
ing problem is more difficult to solve. 

It is obviously necessary to hang the lighting units high enough 
to clear the crane, and a concentrating type of unit which may be 
eiter of a special focusing type industrial unit equipped with 
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mirrored glass reflectors or the special prismatic glass industrial 
units are recommended for such service. 


203. Types of Shop Buildings 


The types of shop buildings commonly encountered in railway 
service can be classified according to two principal groups. 
Group A consists of those buildings having high ceilings which 
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from 16 to 20 feet; a second group, in which the ceiling height 
ranges from 20 to 50 feet, and which is the average condition ; 
and a third group of newer construction in which the ceiling 
height ranges from 50 to fully 100 feet. 

The low ceiling shop of the first class can best be lighted by a 
localized general system of lighting using either 200 or 300 watt 
Mazda C lamps in RLM dome reflectors arranged in rows with 


1—Common Types of Reflectors Used 
C—R. L. M. Standard Dome Reflector; 


Fig. 
are relatively long in comparison to their width, being equipped 
with either one or two crane levels. Examples of such structures 
are, erecting shops, car repair shops and. foundries. 

Group B consists of those buildings of ordinary ceiling height 
ranging from 12 to 20 feet, of which machine shops, flue shops, 
forge shops, etc., are examples. 

. These two types of structures are shown in Fig. 2, and it is 


me 


Characteristic Section 


‘Characteristic Section 


Fig. 2—Sketch Showing Typical Sections of Group ‘A’? and Group 
‘‘B’? Shops 


obvious that both types require distinctly different lighting in- 
stallations. 

In the high ceiling structure it is obviously an advantage to use 
the high wattage lamps and so secure the benefit of their higher 
operating efficiency. Lower wattage lamps, however, must be used 
in the case of the Group B structures if glare is to be avoided, 
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O~500 watt Mazda C Lamp in FLM Standard Dome Reflector 


linch= 20 ft 
Fig. 3—Plan of Erecting Shop with Low Ceiling 


or if high wattage lamps, i. e., 300 or 500 watt lamps are used, 
special precautions must be taken to guard against glare. 


Recommended Lighting Practice for Various Kinds of Shops 
204. Erecting Shops 


There is a small group of shops in which the ceiling height ranges 


Erecting shops can in general be classified agcording to their size. 


in Railroad Service—A—Half Shade Reflector; B—Portable Lamp” Reflector and Guard 
D—Deep Bowl 


Reflector; E—Elliptical Angle Reflector 

one row of lighting units over the center of each aisle. The layout 
for such a system is shown in Fig. 3. It is desirable to hang 
the units fairly high in order to provide light on any point from 
a number of units, thus breaking up shadows and securing good 
vertical illumination. It is further desirable to paint the interior 
of the structure, such as the walls and columns, a flat white in 
order to further improve light diffusion and assist in lighting the 


Fig. 4—Night View of Erecting Shop Lighted by 500-Watt Mazda 
C Lamps in R. L. M. Dome Reflectors Hung 17/2 Ft. High and 


This System Is Particularly Applicable 
Intensity 12 Foot-Candles 


Spaced on 15 Ft. Centers. 
to Shops Having a Low Ceiling Height. 


sides of the locomotives. A night view of the interior of such a 
shop is shown in Fig. 4. 

Erecting shops of the second class in which the ceiling height 
is ordinarily 50 or 60 feet require special attention in ‘the way of 
providing good intensity on the vertical sides of the locomotive. 
Such shops are laid out in one of two ways; with longitudinal 
tracks or transverse tracks. Whichever arrangement is used the 
lighting installation is practically the same in each case; that is, 
general lighting is provided by a system of high wattage Mazda 
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C lamps in RLM standard dome reflectors arranged in rows down 
the length of the shop and a supplementary system consisting of 
high wattage Mazda C lamps in elliptical angle reflectors mounted 
on the side walls of the structure to provide the necessary vertical 
illumination is also used. The elliptical angle units in the case 
of the erecting shop possessing but three or four tracks the entire 
length of the shop should be spaced on even centers in order to 
provide a good distribution of light over the working area. Where 
the tracks extend across the shop, it is customary to place two 
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Fig. 5—Plan of Erecting Shop With Medium Ceiling 


elliptical angle units, one on each side of the shop, for each aisle 
between tracks. For both cases the spacing will be but slightly 
different. A plan view of an erecting shop of medium height is 
shown in Fig. 5, and a night view of the same shop showing the 
good illumination effects obtainable with such a system is shown 
in Fig. 6. 


205. Machine, Wheel, Forge, Flueshop, etc. 


The shops grouped under this heading are contained in rooms 
approximating those of the average factory. The lightmg of 


Fig. 6—Night View of Erecting Shop Lighted by Two Rows of 
500-Watt Mazda C Lamps in R. L. M. Dome Reflectors Spaced on 
20 Ft. by 30 Ft. Centers Down the Center of the Shop and 500-Watt 
Mazda C Lamps in Elliptical Angle Reflectors Spaced 30 Ft. Apart 


and Hung on Each Side Wall. Both Types of Units Are Hung 
Approximately 30 Ft. High. !ntensity Provided Is Seven Foot- 
Candles. Good Light on Vertical Surfaces 


them, therefore, becomes a problem similar to that of the ordinary 
industrial plant. 

The shop in general should be lighted by a straight general 
system of lighting employing from 150 to 500 watt Mazda C lamps 
in RLM standard dome reflectors spaced on even centers, such as, 
12 x 12, 15 x 15, ete. The hanging height in any case should 
range from between 10 and 15 feet. The greater height is prefer- 
able if it can be obtained. 

Of the shops in this class, the machine shop presents the most 
difficult problem. Common practice in past years has involved the 
use of local lamps almost exclusively with the possible exception 
of a few isolated general lighting units for providing a low in- 
tensity over the passageways and storage spaces. Modern practice, 
however, involves the use of a fairly high intensity of general light, 
well diffused and well distributed over the entire work area. It 
is not to be expected, however, that every operation in the machine 
shop can be illuminated satisfactorily by the general lighting sys- 
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tem. Recourse must be had to extension lights in such operations 
as working inside of deep borings or castings. These, however, 
are special cases, and are by no means general. A typical layout 
for a machine shop is shown in Fig. 7. It will be noted from this 
pla. that special attention has been accorded the work benches 
along the windows which ordinarily cannot be lighted by means 


O- 150 watt Mazda C Lamp in RLM Standard Dome Reflector. 
X- 100 watt Mozda C Lamp in PLM Standard Dome or Deep Bow! keflector. 


Fig. 7—Plan of Machine Shop 


of the general system over the interior of the room. Good prac- 
tice in such cases makes use of Mazda C lamps in RLM dome 
reflectors spaced on approximately 8 to 10 feet centers, depending 
upon the intensity desired, and mounted six feet about the table 
top. 

A night view of a machine shop lighted by a straight general 
system of lighting is shown in Fig. 8. 

It is often necessary when locating the outlets in such a room 
to slightly shift the units to one side or the other in order to clear 
such obstructions as pulleys, shafts, beltings, etc. Wherever pos- 


Fig. 8—Machine Shop Lighted by 200-Watt Mazda C Lamps in 
R. L. M. Standard Dome Reflectors Spaced on 12 Ft. by 12 Ft 


Centers and Hung 14 Ft. High. The Distribution Is Excellent 
As Can Be Noted From the Soft Shadows and the Intensity Is in 
the Neighborhood of Seven Foot-Candles 


sible, however, the symmetrical spacing described before should be 
adhered to in order to insure an even distribution of light over the 
entire work plane. 

The work carried on in the wheel shop is of a relatively coarse 
nature which can be easily illuminated by means of a straight 
general system of lighting, such as that shown in Fig. 9. Mazda C 
lamps in the RLM dome reflectors are spaced in the form of 
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squares so as to provide an even distribution of light over the 
work plane. The hanging height is sufficient to clear the tops of 
hoists, small cranes and other machinery. This, of course, will 
depend upon the ceiling height of the structure and other local 
conditions. 

It is recommended that wherever possible, the walls, columns and 
ceilings be painted white or whitewashed in order to increase the 
light utilization in the room. This is particularly desirable in the case 
of forge shops where the surroundings are ordinarily dense black 
in nature, but is a practice not generally found. Not only is the 
lighting system considerably aided thereby, but better vision results 
from a contrast of brightness between the whitewashed portions 
of the room and the other machinery. Fig. 10 illustrates this point, 


Fig. 9—A Wheel Shop Lighted by a General System of 500-Watt 
Mazda C Lamps in R. L. M. Dome Reflectors Spaced 17 Ft. by 15 


‘Ft. and Hung 17!% Ft. High. 
‘Cords Are Needed or Used, 


The Intensity Is Such That No Drop 
13 Foot-Candles Being Provided 


and is a good example of careful maintenance. In the forge shop, 
too, the straight general system of illurnination is applicable, the 
units being placed in the form of rectangles or preferably squares 


and then mounted not less than 12 feet above the floor for proper 


distribution of light. 


206. Foundries 


As a general rule, all the classes of work performed in foundries 


an be lighted by a general system with the exception possibly of © 


bench-molding, machine-molding, and core-making, which opera- 
tions call for some discrimination of details since the pieces are 
usually small and must be accurately molded. 

The type of structure is somewhat similar to that of the other 
shops, and a similar system of lighting is recommended; that is, high 
wattage Mazda C lamps in RLM dome reflectors for general light- 
ing supplemented by high wattage Mazda C lamps in elliptical 
angle reflectors mounted on the side walls below the crane level for 
providing light on the vertical side of the molds thus breaking up 
shadows enabling the operators to perceive the edge of the mold 
for patching and trimming. A medium intensity of light is ad- 
visable. 


207. Freight Car Repair Shops 


For the modern design of freight car repair shop, equipped with 
traveling crane, the general arrangement of the lighting is some- 
what similar to that recommended for medium height erecting 
shops with longitudinal track layout with this important exception. 
In those shops where the cars are progressively built up as they 
move down the length of the shop it will be necessary, from an 
economic standpoint, to provide a low degree of general illumina- 
tion over the entire floor area, supplemented by a higher intensity 
-over the local work areas. 

In small shops, or where it is the practice to do nearly all the 


RAILWAY ELECTRICAL ENGINEER 


$31 


work on one car at one location, a lighting system similar to that 
recommended for the medium height erecting shop can be used. 


208. Round House Lighting 


In spite of the extremely unfavorable conditions for lighting, 
round houses can be satisfactorily illuminated with adequate in- 
tensity and no objectionable glare. High roofs, well designed 
smoke-jacks, and whitewashed walls and columns will, of course, 
be of considerable assistance, reducing the wattage necessary for 
satisfactory results. 

Fortunately, the majority of the work is confined to the limited 
space occupied by the running gear of the engines. Throughout 
the remainder of the house it is only necessary to provide sufficient 
illumination for safety and reasonably rapid movement of trucks 
and workmen. The primary consideration should be to install as 
many of the lighting units as possible below the smoke zone and at 
the same time to provide some illumination on the upper part of 
the locomotive. 

There are two general methods at present employed in the light- 
ing of engine houses. The first covers a distributed system with 
overhead lighting units located along center line of space between 
the stalls, directing the light downward towards the locomotives 
with a maximum intensity on the running gear. The other system 
employs equipment mounted on the rear walls and front columns, 
projecting the light horizontally along the stall. While the latter 
units are easy to install and can be conveniently maintained, the 
workmen, supporting columns and other objects will cast deep, 
heavy shadows which are not only objectionable but actually 
dangerous. This particular system has been condemned in some 
states as a violation of the Industrial Lighting Codes owing to the 
fact that it cannot meet at the same time the requirements for ade- 


Fig. 
C Lamps in Shallow Dome Reflectors Spaced 20 Ft. by 30 Ft. Apart 


10—An Up-to-Date Forge Shop Lighted by 200-Watt Mazda 


and Hung 15 Ft. High. Maintenance Is Carefully Looked After 
As Is Attested by the Painting of the Forges in Order to Provide 
Better Reflecting Surfaces 


quate intensity and uniformity of illumination with no objection- 
able glare. 

To fulfill successfully the lighting requirements in a round house, 
equipment must be provided throughout the stall. In addition to 
concentrating the maximum intensity on the running gear some 
illumination must be provided on the upper parts of the locomotive, 
particularly on the turbine generator. The most efficient results 
will be obtained from equipment mounted below the smoke zone as 
it will not only operate more efficiently but will usually be more 
accessible for cleaning. In some cases two mounting heights or 
even two different types of units will be necessary. In other in- 
stallations one kind of unit mounted on the same level will be 
sufficient. 

For satisfactory operation with adequate illumination for most 
work and insuring reasonable safety, from 4 to 8 foot-candles 


Sh fs 


should be provided on the vertical plane of the running gear and 
from % to 1 foot-candle of general illumination on a horizontal 


200 WATT MAZDA C LAMP EQUIPPED WITH RLM REFLECTOR 
MOUNT 18-0" ABOVE FLOOR. 


® 200 WATT MAZDA C LAMP EOUVIPPED WITH ELLIPTICAL 
ANGLE REFLECTOR. MOUNT 6'-O" ABOVE FLOOR. 


TOTAL WATTAGE PER STALL = 1800 WATTS 


Fig. 11—Roundhouse Lighting Pian A 


plane throughout the stall. In the aisle running around the rear 
wall, from 1 to 2 foot-candles should be provided. 
Figs, 11 and 12 illustrate systems which have Bucheestuilly ful- 


~O- 200 WATT MAZDA C LAMP EQUIPPED WITH RLM DOME 
REFLECTOR. MOUNT ON ANGLE 12-0" ABOVE FLOOR. 


® 100 WATT MAZDA C LAMP EQUIPPED WITH RLM DOME 
REFLECTOR. MOUNT ON ANGLE 12-0" ABOVE FLOOR 


TOTAL WATTAGE PER STALL= 
Fig. 


1500 WATTS 
12—Roundhouse Lighting Plan B 


filled the requirements for round house lighting. Outlets should 
be provided at frequent locations, however, for extension cords 
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which will be necessary for lighting inside and under locomotives x 
General 


also in providing sufficient light for exacting work. 
lighting should not be expected to take care of every requirement 
and would be found too costly from the point of view of operating 
and maintenance costs. 

In Fig. 11 general illumination is provided by 200-watt lamps in 
RLM reflectors between the columns and mounted 18 feet above 
the floor. In bays having traveling cranes it may be necessary to 
mount the units even higher. 
angle reflectors direct a maximum intensity on the sides of the 
engines. 


be easily maintained in efficient condition. In Fig. 12 one type of 


unit lights both the running gear and the upper section of the loco-, 


motive. The success of this is dependent on the angle at which 
the unit is tilted as well as its mounting height. Experience indi- 
cates that a mounting height of 12 feet with unit tilted 30° from 
vertical gives best results. All of these units are readily accessitiil 
for cleaning. The lighting units can be installed as shown dia- 
grammatically in Fig. 13. With extremely dirty and smoky rondi 
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13—Method of Mounting R. L. M. Reflectors on Angi for 
Roundhouse Lighting 


Fig. 


tions enclosed equipment can be provided permitting cleaning 
merely by wiping off the glass cover plate. Heat resisting glass 
will allow the use of cold water swabs for this purpose. While 
the ordinary type of extension lamp is generally used for local 


lighting, much better results can be secured with a small portable 


projector type of unit such as illustrated in Fig. 14. 

To obtain the most efficient results, the columns, pits and rear 
walls should be maintained in as light a condition as possible by 
whitewashing or painting at frequent intervals. Excellent results 
will be obtained if some light is directed on the rear wall, especially 
if maintained in white. In addition to serving as a well illuminated 
background the diffused light will aid materially in furnishing uni- 
form illumination. 

The success of any installation, however, is entirely dependent 
on maintenance. One employee should be delegated to wipe off 
each unit at least once a day, preferably in the middle of the after- 
noon. He should also be responsible for seeing that the proper 
lamps are used in each reflector. 


On the columns, 200-watt lamps in 


These should be mounted 8 feet above the floor and can ~ 
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The turntable should be illuminated by floodlights: A total of 
from 2000 to 3000 watts should be provided, using 500 watt pro- 
jectors mounted on the roof of the round house. Where the engine 
house is less than a semi-circle, at least one of the projectors should 
be installed on the opposite side of the table. 


209. Quick Method for Laying Out Shop Lighting Systems 


In order to make easy the work of designing a general lighting 
installation such as that recommended for the low ceiling shops of 


Teg ties 
Ripa. 


Fig. 14—Portable Projector for Local Lighting. 


which the machine shop is a good example, the curve shown in 
Figure 17 is given. The complete installation data as concerns 
intensity on the working plane, spacing distance of lighting units, 
height of units above working plane, etc., is given on this curve 
sheet and it is the work of but a few minutes to secure all the 
necessary data to design a general lighting system. The particular 


Fig. 15—Night View of Roundhouse Lighted by Combination of 
Overhead and Angle Reflectors 


curve shown refers to the use of clear Mazda C lamps in the RLM 
standard dome reflector. The general working formula from 
which this curve was derived is shown in the lower lefthand 
corner and reads, 
Lumens X 0.4 
Ih = ——— ad 


Area - 
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“In” indicates the intensity on a horizontal surface, the lumens re- 
ferred to are those emitted by the lamp which can be secured from 
the manufacturer’s data book rating. The 0.4 is a constant called 
the coefficient of utilization, and the area referred to is the area 
of the square or rectangle which each particular lighting unit illu- 
muinates, 

The curve sheet is used as follows: 

Assuming that Mazda C lamps in RLM dome reflectors are to 
be used to secure the illumination desired, the next step is to deter- 
mine what intensity of light is required for the particular work 
carried on in the room. This intensity can be secured from Table 
I, Section I. Assuming that an intensity of 6 foot candles is de- 
sired, the next step is to determine the ceiling height of the room 
to be illuminated. Assuming that it is 16 feet, from this ceiling 
height of 16 feet, two feet are subtracted to allow for the suspen- 
sion of units from the ceiling and an additional 2%4 feet are also 
subtracted to allow for the height of the working plane above the 
floor level. This will leave a total of 1114 feet which is the height 
of the lighting units above the working plane. 

Knowing the desired intensity, 6 foot candles, and the height of 
the lighting units above the working plane, 1114 feet, we are in a 
position to use the curve as follows: 

On the vertical scale shown to the left of the curve sheet pick 
off the 6 foot candle line and trace it over horizontally. On the 
horizontal scale marked, “Height of unit above working plane” 


Fig. 16—Night View of Roundhouse Lighted with R. L. M. Reflec- 
tors Tilted on an Angle and Mounted on Columns 


pick off the 11% ft. point and trace this line up vertically. Where 
these two lines intersect is found the size of lamp required to give 
the desired illumination. In this case it will be the 200-watt lamp 
since this curve lies a trifle nearer to the intersecting point than 
does the 150 watt lamp. 

The proper spacing distance between units can then be found by 
tracing the vertical (hanging height) line down until it intersects 
the horizontal scale marked Spacing Distance. The nearest even 
figure should be used. 

Below the spacing distance scale will be observed an area scale. 
This is for the purpose that, should a square arrangement of light- 
ing units be impossible, a rectangular arrangement can be used with 
the area of the rectangle equal to that of the square just found. 

The illumination of vertical surfaces, such as those encountered 
in the erecting shop and round house is special in nature and calls 
for careful consideration of the factors which govern the design of 
the lighting system. In such structures as erecting shops the 
vertical illumination of the sides of the locomotive is ordinarily 
provided by means of elliptical angle reflectors mounted on the 
side walls of the structure in such a fashion as to direct most of 
the light on the surfaces mentioned. 

The proper design of a lighting system employing elliptical angle 
reflectors is quite tedious, inasmuch as the calculation must neces- 
sarily be based on the point by point method instead of the flux of 
light method ordinarily employed for designing a system used for 
illuminating horizontal planes. 

The design of a suitable system employing elliptical angle re- 
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flectors is further complicated by the fact that common practice in 
railroad erecting shops places the tracks parallel to the long side of 
the structure which means that there are two or more parallel 
vertical planes represented by the sides of the locomotives which 
must be illuminated by the same lighting unit mounted on the side 
walls. 

This is a rather complicated condition, inasmuch as the common 
case is to have but one vertical plane to be illuminated such as in 
the round house, where the side of each locomotive has its own 
individual lighting installation. 

In order to render easier the task of designing a system using 
elliptical angle reflectors, the curve sheet shown in figure 18 is 
given. In view of the fact that there are a number of vertical planes 
arranged tandem fashion in the erecting shop, it is necessary before 
using this curve to make certain assumptions which should not, 
however, materially alter the desired results. In applying this 
curve sheet it should be remembered that there is a definite limit to 
the distance at which any working plane can be illuminated by 
means of elliptical angle reflectors. Because of the pronounced dis- 
tribution of light in a particular direction, from these units it is 
obvious that the farther away the illuminated plane is located, the 
higher must the lighting unit be hung, in order to effectively light 
this working plane. Because of this fact the intensity of illumina- 
tion provided at any point on a vertical plane falls off very rapidly 
as that plane is removed from the lighting unit. 

Reliance must, therefore, be placed upon the judgment of the 
people using this curve sheet in choosing the average work plane 
which is to be illuminated, and then designing the system so as to 
illuminate this hypothetical plane. If this is done it will be found 
that the resulting illumination will be of good character over the 
actual working planes. 

With this in mind the curve sheet is used as follows: 

Knowing the intensity of illumination which is desired, and the 
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distance between the plane to be illuminated and the line of light- 
ing units, which is referred to as the clearance, the horizontal line 
r _ representing the correct- intensity is traced over until it meets the 


vertical line representing the clearance and the nearest lamp to this 
intersection is the correct size of lamp to use. Where the vertical 

. line representing the clearance between lighting units and illumi- 
_ nated planes intersects the hanging height scale will be found the 
_ correct height at which to hang the units, and below the clearance 
scale will be found the spacing distance in feet, which distance will 
be indicated where this same vertical line prolonged, intersects the 
_ spacing distance scale. As a practical example, assume an erect- 
ing shop where the tracks are arranged in longitudinal fashion, i.e., 
’ lengthwise throughout the shop. The width of this shop is sup- 
posed to be 40 feet. If the hypothetical plane to be illuminated is 
'_ chosen as occupying the-center line of the shop, the clearance from 
_ lighting units will then be half of 40 or 20 feet. Suppose an 
illumination of 4 foot-candles is desired on this plane. Tracing over 
_ the 4 foot-candle line until it meets the 20 foot clearance line the 
| intersection will be found near the 1,000-watt lamp curve, indicat- 
ing that 1,000-watt lamps should be used. The vertical 20 foot 
clearance line intersects the hanging height scale at approximately 
27 feet, indicating that the unit should be hung 27 feet high. Below 
__ this the vertical clearance line will be found to intersect the spacing 
| _ distance scale at 40 feet indicating that the spacing between lighting 
units is 40 feet. We then have the complete installation data. In 
order to secure the 4 foot-candles on the vertical plane at the 
center of the shop, 1,000-watt Mazda C lamps should be used in 
elliptical angle reflectors hung 27 ft, high and spaced 40 feet apart. 
Of course the intensities on vertical planes nearest to the light- 
ing units will be higher than 4 foot-candles, while those located 
farther away from the lighting unit than 20 feet will be lower than 
4 foot-candles. F urthermore, since these curves are based on the 
— point by point method of calculation, they represent the minimum 
intensities which will be secured in practice. Actually somewhat 
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higher intensities will be obtained, due to the light reflected from 
other surfaces, such as the walls, ceilings, etc. : 

In using this curve sheet for shops in which the tracks run cross- 
wise, the same method should be used, and the results, while not 
being as good as those obtained in the class of shops first mentioned, 
will be as good as can be expected with such an arrangement. 

In extremely wide erecting shops, it will be necessary to use two 
rows of elliptical angle reflectors, mounted on each side wall, one 
row illuminating the area nearest the wall, while the other illumi- 
nates the area in the center of the shop. The same method should 
be used in each case after choosing the proper hypothetical plane to 
be illuminated. 
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I Report of Committee on Locomotive Electric Lighting 


| Lamps, Roller Bearings and Other Equipment Are Still 
| in the Process of Experimentation and Development 
| | 


| i Committee :— | 


L. C. Muelheim, chairman, chief headlight supervisor, Baltimore 
| _& Ohio Railroad; J. L. Minick, assistant engineer, Pennsylvania 
| _ System ; P. J. Callahan, supervisor, car and locomotive lighting, 
Boston & Maine Railroad; E. Wanamaker, electrical engineer, 
Chicago, Rock Island & Pacific Railroad; F. J. Hill, chief elec- 
_trician, Michigan Centra! Railroad; William Kirsch, chief elec- 
_trician, New York Central & St. Louis Railroad. 
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To THE Mempers: , 
Your Committee has been unable to hold any meetings since the 
June convention owing to the time of some of the members being 
occupied by matters of a pressing nature in connection with their 
‘railroad operation, although the various subjects being handled 
have been further investigated and developed. 

The matter of headlight photometry remains substantially as it 
was up to the June meeting, as the different methods in use by the 
Various reflector manufacturers continue to be considered by them 
_as the proper methods. Your Committee feels, therefore, that bet- 
ter progress toward a solution of this problem could be made if a 
joint meeting between this Committee and representatives of the 
reflector manufacturers be held, at which meeting the reasons for 
_ the differing methods could be fully brought out and considered 
| and the Committee could then be in position to make definite rec- 
| ©mmendation as to the system to be used. It is recommended, 
therefore, that such a meeting be arranged for at as early a date 
} ‘as consistent following this. convention. 
| 
| 
| 


Headlight and Cab Lamps 


b lamps, and while certain new features have been developed, 
considerable improvement has also been noted in performance of 
‘the standard 250-watt, G-30 bulb headlight lamp, indicating that 
‘the manufacturers have made some progress toward overcoming 


the weaknesses which in the past were the cause of unsatisfactory 
lamp life, 

The Committee has received very little comparative data from 
the various roads in connection with trials of the newly developed 
lamps, as was hoped, in order that as much reliable information as 
possible might be obtained relative to the desirability of the smaller 
bulb lamps. Some trials have been made, however, one road find- 
ing the 250-watt, P-25 bulb headlight lamp giving somewhat better 
life performance than the same lamp in the G-30 bulb, while it is 
learned that another road has adopted the S-14 bulb cab lamp after 
having conducted service tests with this lamp compared with the 
S-17 lamp. Two of the other roads, in tests conducted, found the 
smaller pulb lamp not so satisfactory in life performance. The 
lamp manufacturers, however, have recently made further develop- 
ments toward improvement in the S-14 lamp, and it is recom- 
mended that more extensive investigation and trial by the railroads 
be given the smaller type of lamps during the coming months. In 
the meantime it would be of great assistance to the Committee in 
its work and to the manufacturers in their development of the new 
types of lamps if the members would send to the Committee any 
information they may have obtained from a trial of these lamps 
or to state during discussion of this report what experience has 
been gained. , 

A new doubie filament feature has recently been developed in 
headlight lamps for road service. Only a few of these, however, 
are as yet in actual service and it will probably be some little time 
before the merits of this development will be known. The lamp 


‘is a G-30 bulb with a 250-watt major filament, in one coil, sup- 


ported horizontally between the two lead-in wires, and a 50-watt 
minor filament, similarly coiled, and mounted beneath the major 
filament. The minor filament is designed to operate at a somewhat 
lower ‘efficiency than the main filament, continuing to burn after 
the main filament fails, and providing an emergency headlight of 
considerable power for the remainder of the run without the neces- 
sity of stopping to apply a new lamp. 
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It is noted that a variety of voltage in headlight lamps and cab 
lamps is in use. Your Committee feels there is no particular ad- 
vantage to be gained from lamps of slightly different voltage from 
the standard 32-volt rating, as the generators can ordinarily be 
adjusted to suit the desired voltage. This variety of voltages is 
particularly objectionable from a manufacturing standpoint, and 
demand for special voltage lamps is a practice tending away from 
the idea of standardization, which is the present desire in general 
industrial lines to cheapen and simplify production. It is strongly 
recommended, therefore, that the railroads adopt and standardize 
on the 32-volt lamps for headlight and 33-volt lamps for cab light- 
ing service. 


Fixed Focus for Headlights 


There are quite decided views on the fixed focus principle, but 
as the matter has as yet been given so little actual trial, informa- 
tion from experience with the practice is lacking, and your Com- 
mittee is so far not in position to make a recommendation on the 
subject. The matter will be given further consideration, and as 
certain roads have indicated that the idea would be tried out by 
them, it is hoped the results of their experiments will be made 
known to the Committee as soon as consistent. 


Turbo-Generator Bearings 


Roller bearings for headlight generator service continue to give 
satisfaction in a limited number of service tests where they have 
been tried. One of the turbo-generator manufacturers has ex- 
tended the field of tests being made on this type of bearing to 
include all classes of railroad headlight service, which was felt to 
be warranted by performance of roller bearings placed in test serv- 
ice at the beginning of the experiment. An accurate record is being 
kept of all the test equipments, which have been started at various 
dates, one installation having now operated continuously for 22 
months and is still in good condition. The present intention of this 
company is to continue these tests for several months, at the end 
of which time it is expected some interesting and valuable data 
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will have been collected and upon which a decision on the type of 
bearing for future use can be based. 


Insulated Wire for Locomotive Use 

Your Committee feels that the matter of wire for locomotive 
service should be again taken up and investigated further, with a 
view to developing a more generally satisfactory wire for this serv- 
ice than has so far been produced. There has been a wide variety 
of types of wire used on locomotives since the introduction of 
electric lighting in this field, and with the increasing application of _ 
automatic train control equipment the situation will.no doubt tend _ 
to become still more chaotic. The feeling is rather general that a | 
satisfactory wire has not yet been developed, and it is believed an 
improvement and a more general standardization can be brought 
about by the Committee taking the matter up for thorough in- 
vestigation. 


Generating Unit for Automatic Train Control Equipment 
It is felt that in view of the largely experimental stage of auto- | 
matic train control equipment at this time, it is a little early to — 
begin actual development of a specification for a generating equip- 
ment for supplying power for the locomotive lighting and train 
control equipment, except perhaps in a very general and elementary 
way. The subject, however, should be kept before the Committee 
and as development of the equipment progresses its various phases 
should be studied carefully so that the benefit of actual conditions 
of operation may be taken advantage of and form the guide for 
development of a specification at such time as this becomes ad- 
visable. The Committee on Automatic Train Control no doubt 
has the general subject thoroughly in hand, but on the features 
of the train control equipment which affect, or are affected by the 
locomotive headlight equipment, it is possible the Headlight Com- 
mittee can be of some assistance in developing the matter and will 
be glad to co-ordinate its efforts with those of the Train Control 
Committee toward a solution of such problems. 
Respectfully submitted, 
COMMITTEE ON 
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Report of Committee on Safe Installation and Maintenance of 
Electrical Equipment 


A Summary of Various Protective Steps Suggested to Eliminate 
Injury From Electrical Circuits 


Committee :— 

Chas. R. Sugg, chairman, electrical engineer, Atlantic Coast 
Line Railroad; L. F. Miller, road foreman electrician, Chesapeake 
& Ohio Railroad; Frank Zimkowski, car lighting inspector, New 
York, New Haven and Hartford Railroad; A. M. Frazee, electri- 
cal engineer, Duluth, Missabe and Northern Railroad. 


To THE MEMBERS: 

This report is intended to lay particular stress on the safety 
features involved in the installation and maintenance of electrical 
equipment and apparatus. The National Electric Code and the 
National Electric Safety Code being used as the basis. 


Installation 
GENERAL 

First:—All new work should be installed in the safest way 
possible. 

Second:—Existing installations should in all cases be brought 
up to safety standards, as soon as practicable. 

Third:—All work must at least conform to the National Electric 
Code, and local ordinances. 

Fourth:—In all cases, where ground connections are required, 
it is recommended that these connections be made to a cold water 
pipe, which is known to form a permanent and_ positive ground. 
If a cold water pipe is not accessible, it is recommended that a 
ground connection be made by driving not less than a three-quarter 
inch galvanized pipe or its equivalent in the earth a sufficient depth 
to insure a permanent ground. If the nature of the soil does not 
insure a permanent ground by the foregoing method, the specifica- 


tions for artificial grounds as given by the National Electrical 
Safety Code is recommended (published by the Bureau of Stand- 
ards, Washington, D. C., and is obtainable from the Superintendent 
of Documents). In all cases, approved ground clamps must be 
used. 

Fifth:—It is recommended that all new inside installations shall 
be made in conduit, or approved armored cable, and when exten- 
sive repairs are made to old installations of open wiring, conduit 
shall be substituted. | 

Sixth:—It is recommended that all high voltage wiring (601- 
5,000) shall be in lead covered or armored cable run in conduit, 
where used for interior work. 

Seventh:—The term “conduit” used in this report includes all 
kinds of metallic conduit. 

Eight:—Where any installation is not covered by the above, use 
good judgment to make it safe, 

| 
EQUIPMENT AND MATERIAL | 

First:—Use good reliable equipment, which as far as practicable, 
incorporates safety devices, which will protect both operator and 
equipment, 

Second:—In consequence of liability involved by accident, pri- 
mary consideration should be given to the safety features rathet 
than to the first cost. | 


GENERATORS ; 

First:—All electric generators and supply equipment shall have 
the exposed non-current carrying metal parts permanently 
grounded. This to include frames of generators and switchboards 


} 


7 October, 1924 


_ases or transformers, lightning arrestors, enclosed switches and 
operating levers. This rule not to apply to the frames of direct 
current apparatus, having one pole grounded. 


Second:—Flywheels and belts should be guarded. Flywheel pits 
should either be covered or guarded. 


-SwitcHBoArp—Power panels or sttb-stations—(not distribution 
panels ). 


First:—Systems above 300 volts should be of a dead front type. 


Second:—All switches on circuits above 300 volts should be of 
_ the oil type, should preferably have separately contained cells for 

each pole, and have proper disrupting capacities, in order to insure 
the performing of its functions with safety, and properly protect 
the apparatus to which they are connected. 


_Third:—Automatic overload circuit breakers should be installed, 
between generator and switchboard busses on direct current equip- 
‘ment, but it is deemed advisable to omit these features on alter- 
nating current systems, 


Fourth:—AlIl feeder circuits should be protected with automatic 
inverse time limit overload oil switches. 


Fifth:—Switchboards should be so installed that there will be 
_ ample space, between conductors and wall, to permit workmen to 
| make repairs with safety; this space to be enclosed behind locked 
doors, 


Sixth:—All switchboards not provided with dead fronts should 
have rubber mats in front and rear of same. 


Seventh:—Fuses are not recommended where automatic circuit 
breakers can be used, ~ 


Motors anp Controt EQuipMENT 


First:—At least strict conformance to the National Electric 
Code and lecal ordinances is recommended, 


Second:—Each equipment should be provided with separate 
safety disconnecting knife switch to disconnect both control and 
motor from line so repairs can be made with safety. 


Third:—All controllers with exposed live parts should be en- 
closed in safety cabinets with doors so arranged that only 
authorized persons shall have access to same, 


Fourth:—Motor starting rheostats should be enclosed in metal 
cabinets with handles for external operation. 
. 


Fifth:—All protective devices used in connection with motor 
control apparatus should be provided with full magnetic or 
thermal overload and under-voltage protection with hand reset, 
excepting automatic equipment. 


Sixth:—Where motors are so installed, that there is a liability 
of accident, adequate guards should be placed around same to 
protect workmen. This to include belts, gears or other trans- 
mitting devices. : : = 


| Seventh:—Hand operated starters and push buttons of remote 
‘control starters should be within sight of the equipment controlled, 
‘unless such equipment is within an enclosure. 


Eighth:—The frames of all motors, and each piece of control 
|. equipment, must be thoroughly grounded. 

Ninth:—Caution placards admonishing danger should be con- 
“spicuously placed at such a location, as to warn employees and 
others of the presence of high voltage and equipment. 


WIRING 


First:—At least strict conformance to the 
- Code and local ordinances is recommended. 


_ Second:—It is recommended that all new installations be in 
conduit, 

Third:—When used in connection with portable cords, it is 
-recommended that composition or other well insulated sockets of 
' the keyless type be used, in connection with well constructed 
_ guards, provided with handles of wood or other insulating material. 
_ Fourth:—On power circuits adhere strictly to the National 
Electric Code at least, and local ordinances. 

Fifth:—For portable equipment rather than small hand lights, 
it is recommended that armored cable or additional wire be used 
' for grounding machine. Where armored cable is used the armor 
/ must be so connected that it shall form a grounded connection to 
. the conduit system. 

Sixth:—For the installation of high voltage equipment, all wir- 
ing shall be in lead covered or armored cable run in conduit. 

_ Seventh:—The installation of extra high potential circuits is 
adequately covered by National Electric Code. 


National Electric 
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Eighth:—It is recommended that in wiring for lighting circuit, 
the number of outlets on any branch circuit shall not exceed Wh: 
and should preferably be limited to 6. This number of outlets is 
limited because experience has proven that it is a very hard matter 
to prevent the application of higher wattage lamps than that for 
which the circuit was originally intended, 


Ninth:—lIt is recommended that where practicable, the wiring 
of all single phase main lighting circuits above 60 amperes shall 
be wired as a three wire system, using an unfused, grounded 
neutral. Branch circuits may be run either as two or three wire 
systems. 


; Tenth:—The use of fuses for protection of motors and control 
is not recommended. 


Eleventh:—(a) Entrance and branch line fuses must be pro- 
vided as required by the National Electric Code, but where it is 
practicable to install circuit breakers they are preferred. The 
selection of circuit breakers to be governed by local conditions. 
(b) In lighting circuits the use of fuses is satisfactory where in- 
stalled according to the National Electric Code. (c) The capacity 
of fuses should never be in excess of the capacity of the wire, 
which they are to protect. (d) One time or refillable fuses. It is 


- recognized that both types of fuses when properly installed and 


maintained will perform the functions for which they were in- 
tended. It is further recognized that both types have characteristics 
both favorable and unfavorable, and the type of fuse to be used 
depends largely upon local conditions and the. class of supervision 
and inspection maintained. This committee does not deem it 
advisable to recommend either type exclusively, as either type will 
protect both operator and equipment when properly installed and 
maintained. (e). All switches shall be so designed that when 


, installed the blades will drop open, and when of the fused type 


the fuses must be on the hinged end of switch. In this design of 
switch the blades and fuses will be dead at all times when switch 
is open, 


Maintenance 


First:—In the maintenance of electrical equipment, it is recom- 
mended that thorough systematic periodic inspection be made and 


_1f any improper or irregular condition be found it shall be repaire 


immediately, ; 
Second:—Equipment should be kept thoroughly dry and clean. 


Third :—When inspection is made,’ it should include the supports 
sustaining the equipment, which should be kept secure and rigid. 
All power transmitting devices, such as belts, gears and etc., should 
be included in this inspection, 


Fourth:—The inspector should see that all circuits are properly 
fused and overload relays adjusted and operative. 


Fifth:—For the safety of repairmen or others, the following 
suggestions are offered: Don’t work on live circuits, except when 
absolutely necessary, then take proper precautions. Don’t work 
on high tension apparatus until you are sure it is positively dis- 
connected from line and grounded. Don’t place tools or o’her 
loose objects, where they are liable to fall and cause damage or 
accident. Don't feel a circuit to see whether it is alive or not, but 
use lamps or meter instead. Don’t oil, wipe or adjust machines 
while in motion, 


Resuscitation 


It is recommended that in case of a severe electrical shock the 
Prone Pressure Method of Resuscitation as prescribed by the 
Commission on Resuscitation from Electric Shock, be adopted’ and 
that placards- similar to No, 1352 issued by National Safety 
Council, Chicago, showing the method of application and treatment, 
be framed and conspicuously displayed at prominent locations 
throughout. the shops. It is further recommended that all foremen 
in the shops thoroughly acquaint themselves with this method of 
resuscitation, and that the employees generally be encouraged to 
practice this method according to instructions. A pamphlet con- 
taining rules of resuscitation can be obtained from the National 
Electric Light Association, 29 West 39th street, New York, at a 
nominal] price. z 

The committee desires to especially thank Mr. Geo. T. Johnson, 
assistant engineer of New York, New Haven and Hartford, for 
the constructive criticisms offered. 


Respectfully submitted, 
COMMITTEE ON SAFE INSTALLATION AND MAINTENANCE 
_ OF ELECTRICAL EQUIPMENT, 
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Report of the Committee 
on the 
Application of Radio 
to Moving Trains 


Installations and Tests Made on 
Private Cars on Transcon- 
tinental Runs 


Committee :— 


S. D. Dimond, chairman, chief electrician, Minneapolis, St. Paul 
& Sault Ste. Marie; F. O. Marshall, assistant Superintendent of 
Yard Department, Pullman Company. 


To THE MEMBERS: 


This year’s report covers: 

1—General developments of the year. 

2—Broadcast reception on moving trains; 

(a)—Description of various installations ; 
(b)—Equipment available and suggestions pertaining to 
installation. 

3—Dispatching and emergency communication. 

4—Locomotive to caboose communication, 

The response of railway men to our request for information 
regarding their experimental installations was not as good as ex- 
pected, only a smali number replying to our request for a report. 
No report was received covering installation of receiving sets for 
the use of passengers, although we understand some roads are 
using them for this purpose. 

Practically all of the reports received related to installations 
on private cars and temporary installations in chartered cars or 
special trains. The manufacturers have been doing considerable 
work along the lines covered by this report and were kind enough 
to furnish very full reports of the results of their tests, with 
descriptions of the apparatus used, 


(1) General Developments of the Year 


Much progress has been made during the year just past in the 
development of more sensitive and more selective receiving sets, 
better amplifiers and better reproducing loud speakers. 

The superheterodyne has been improved to such an extent that 
it is now easily operated and several manufacturers are offering 
models of this type of set suitable for railway use. The type of 
set using several stages of tuned radio frequency (of which the 
Neutrodyne is an example), with some method of eliminating or 
controlling the tendency of radio frequency amplifiers to oscillate, 
has also been developed and is now available for railway use. 
The reflex type of set, using tuned radio frequency (of which the 
Inverse Duplex is an example), has been improved and is also 
suitable for railway use. 

The quality of received speech or music has been much im- 
proved by the more general use of “C” batteries, better amplifying 
transformers and “push pull” amplifiers for the last audio fre- 
quency stage. 

The antenna equipment has been much simplified and in no 
case reported has a loop been used successfully for railway 
work. Sets ordinarily intended for use with a loop are used with 
a simple single wire antenna. 


(2) Broadcast Reception on Moving Trains 
(a) Description of various installations:. 
A PERMANENT INSTALLATION 


The Pullman Company has made a permanent installation of a 
radio receiving set on the Seaboard Air Line private car “Balti- 
more.” 

A “Radiola” six tube super-heterodyne, manufactured by the 
Radio Corporation of America, is mounted upon a table, as shown 
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Fig. 1—Showing First Permanent Pullman Installation , 

. 

in the illustration, Fig. 1. The table is specially constructed and 
supported on two removable legs on one side and provided | with 
The set is placed 
upon a sponge rubber mat about one-half inch thick, which serves 
to reduce the effect of vibration when the car is en route. 

The loud speaker is also manufactured by the R. C. A. ; 

In order that the occupants of the rooms might listen in after 
retiring, a circuit was run to all the rooms and jacks provided 
for phone or loud speaker connections. These are brought out 
at a jack near the receiving set so that connection to the set can 
be made when desired. 

The antenna is in the form of a single wire flat loop fastened 
to brackets on the car roof and supported by adjustable strain 
insulators as shown in the photograph. The wires are about 
15 inches above the lower deck and 9 inches out from the upper 
deck. The circuit was made continuous at the corners by means 
of jumpers carefully soldered. The brackets were made of flat 
steel 3/16-inch thick and extended about 9 inches horizontally 
from the edge of the upper deck. } 

Connection was made to the receiving set by means of a wire 
soldered to the aerial and run directly to a standard lead-in in- 
sulator installed in the upper deck as shown in the interior view. 
A. standard lightning arrester, mounted on the outside of the 
upper deck, is connected to the lead-in wire and grounded to the 
steel car. Tnside the car, a solid No. 8 rubber covered wire was 
run from. the lead-in insulator to a jack-box placed above the 
moulding immediately over the center panel. The connection from 
the jack, inserted in the jack-box, to the set is a piece of flexible 
cord. 

This set is reported to give good reception and on the first 
trip market reports, baseball scores, and other broadcast material 


. 


| 


i 
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was received on the loud speaker from Chicago, 200 miles distant. 
Pittsburgh, Cleveland and Toledo were also heard. This was in 
June, when reception is not at its best. 

No interference was experienced from fans or car aieting 
generators, but the signals would cut off momentarily when the 
car passed under a steel bridge or power lines and sometimes 


Fig. 2 Showing Temporary Antenna 


crossing bells ringing could be heard, but not enough to spoil 
reception. 

The Seaboard Air Line official reporting on the installation ex- 
pressed himself as being very much pleased with results. 


A TEMpoORARY INSTALLATION 


A very interesting temporary installation was made, by the 
Radio Corporation of America, to the Famous Players-Lasky 
Corporation private car “Boston.” 

The receiving set was a Radiola Super VIII, six tube super- 


heterodyne, with a built-in loop and loud speaker. It was placed 
in the observation end of the car and secured to the steam 
Pipes to keep it from moving around when the train was in 


1 petion. 


The antenna was a single No. 14 stranded wire, 75 feet long 


; “stretched between two posts and attached to a small electrose ball 


insulator at each end. Another electrose insulator was placed 
on a small rod clamped to a pipe on the car roof and used to 
support the wire at its center, to keep it from sagging. The 
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posts were made of wood and inserted in the lamp brackets at 
either end of the car, as shown in the drawing, Fig. 2. 

The antenna was thus held about one foot away from all metal 
on the roof, 

The lead-in was brought in through the whistle cord hole and 
connected to the negative side of the “C” battery. 

A lightning protective device was mounted inside the lower 
cabinet with one terminal connected to the antenna and the other 
grounded on the car pipe system. 

When the car was moved from the Mott Haven Yard, where 
the installation was made, it was next to the electric locomotive. 
A small amount of noise was picked up in the set due to the 
motors in the locomotive, but other electric locomotives passing 
on the next track did not affect the receiving set in the least. 
Later on in the test, on the run from New York to San Fran- 
cisco, the car was placed next to a head end dynamo car and, 
contrary to expectations, no interference was experienced from 
this source, 

Some interference was experienced leaving New, York City 
over electrified track, but upon changing to a steam locomotive 
at Harmon, N, Y., this trouble disappeared. The only other 
peculiarity of reception noticed on the trip across the continent, 
not common to stationary receiving sets, was the momentary 
fading out of stations when passing steel structures and other 
trains. 

On the entire trip from New York to San Francisco, stations 
located in the following cities were heard: New York City, 
Pittsburgh, Schenectady, Philadelphia, Springfield, Chicago, De- 
troit, Elgin, Davenport, St. Louis, Kansas City, Omaha; Los 
Angeles, Portland, Oakland, and San Francisco. 

The reception was of good volume and quality on the loud 
speaker, and was considered successful in every way. 


A NEUTRODYNE TEST 


A Fada Neutrodyne receiver was tested by the manufacturers 
in a run from New York to Chicago over the Pennsylvania, and 
from Chicago to San Francisco over the 
tracks of the Chicago & Northwestern, Union 
Pacific and Southern Pacific lines. .As the test 
was of a technical nature, the receiver was 
installed in a private drawing room. 

The antenna consisted of two single No. 14 
weather-proof copper wires running lengthwise 
on each side of the Pullman car, being 
fastened through small metal clips soldered to 
the side ventilators. The insulated wire ac- 
cordingly laid in fourteen instances directly on 
the steel covering of the car. The two wires 
running lengthwise were connected together 
at one end, the connecting wire lying directly 
on top of the metal car roof. The lead-in was 
taken from the center point of this connecting 
wire, and run through a ventilator into the 
drawing room. In effect, the antenna was 
approximately sixty feet long, having in reality 
no appreciable effective height above ground. 
The resulting high electrostatic capacity 
would cause broad tuning and loss of signal 
strength, but good results were obtained in 
spite of this fact. 

As soon as the set was installed local sta- 
tions WHN and WJZ New York City, WOR 
Newark and WEAF New York City were re- 
ceived while the car was in the Sunnyside 
yards of the Pennsylvania at Long Island City. 

No stations were tuned in while passing 
through the East River tunnel, but all four 
stations were again tuned in while the train 
was stationed underneath the thousands of 
tons of steel in the terminal. In going 
through the Hudson River tunnel no 
signals could be heard, except in one instance where the antenna 
passed directly beneath a vertical ventilator opening, at which 
time signals from WOR in Newark came in with exceptional 
volume, but immediately died and in a period of five or ten seconds 
became inaudible until the western entrance of the tunnel was 
reached. 

No attempt was made to listen to a large number of stations 
in a given period, the idea being rather to listen to a given 
powerful broadcasting station for some length of time. On the 


340 


balance of the trip programs were listened to on the loud speaker 
from KDKA_ Pittsburgh, 260 miles distant, through  inter- 
ference from a rain storm and car generator; WGY Schenectady ; 
WSAI Cincinnati, 435 miles distant; WMAQ Chicago, 500 miles 
distant; KFKX Hastings, 1000 miles distant; WJAX Cleveland; 
and WGN Chicago, 475 miles distant. 


A particularly interesting fact was that station WGY Schenec- 
tady was tuned in and held on the loud speaker while going around 
the Horseshoe Curve at Kittanning Point, Pa. and no decided 
variation in signal strength was noted, except for a period of 
five to ten seconds, when signals died to inaudibility, but imme- 
diately came back to their former strength. With so many 
possible variable factors, such as the directional effect of the 
antenna, the masses of steel of the train, the body of water just 
below and the mountains above, a decided variation in signal 
strength would be expected in changing the receiving antenna 
position so greatly with respect to the antenna at the broadcasting 
Station. 


The receiving set used is shown in the illustration, Fig. 3. 


(b) Equipment available and suggestions pertaining to installa- 
tion: 

Several types of sets suitable for broadcast reception on trains 
are now available. Those here listed have been used successfully 
in railway tests and are representative of the three types of sets 
now in most general use: the super-heterodyne, tuned radio 
frequency, and inverse duplex (reflex) sets. 


Radiola Superheterodyne, manufactured by Radio Cor- 
poration of America. 

Super Heterodyne No. 6004-B, manufactured by the West- 
ern Electric Company. 

Fada Neutrola No, 185-A, manufactured by F. A. D. 
Andrea, Inc. : 


Monotrol No. 54, manufactured by the Sleeper Radio 


Corporation. 
The selectivity of the new sets has eliminated to some extent 
the interference formerly experienced from  car-lighting 
generators, fans and electrical sources outside of the trains’ 


electrical equipment. It is suggested, however, that if interference 
is experienced from fans or generators, a one or two microfarad 
paper telephone or similar fixed condenser be shunted across the 
terminals of the offending machine. This method has also been 
successfully used to eliminate interference with reception on 
radio receivers located near crossing bells. In this case the con- 
densers were shunted across the contacts of the bells. 


Particular attention is called to the use of lightning arresters 
in connection with the installations described in this report. We 
recommend that all installations be made to conform to the 
“National Electrical Code” rules for radio receiving stations, as 
do the installations described. 

Your attention is also directed to the fact that in the installations 
described no mention is made of ground connections to the re- 
ceiving sets. It is not always necessary to use a ground con- 
nection with modern receiving sets, especially sets designed for 
loop operation and operated without the loop, using instead a 
small antenna. Sets of the inverse duplex type, operate in some 
instances without either loop or antenna, using a ground connec- 
tion only. 

Any one intending to make an installation would do well to 
study the Pullman installation described and illustrated above. 
This is adaptable to any type of car or set and the construction 
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of the antenna and lead-in, as well as the arrangement of the set, 
is very near ideal, 


(3) Dispatching and Emergency Communication 
D. T.. & I. INSTALLATION a 


The Detroit, Toledo & Ironton Railroad has an elaborate com- 
munication system consisting of three radio telegraph stations, _ 
located at Springfield, Ohio; Jackson, Ohio; and Dearborn, | 
Mich. A printing telegraph automatically relays messages re- | 
ceived at Dearborn to the factories of the Ford Motor Co. at 
River Rouge. 

The station at Springfield operates on 1875 meters at 500 
watts; at Jackson on 1934 meters at 100 watts; and at Dearborn 
1713 meters at 1,000 watts. The transmission is by means of 
continuous waves and the heterodyne principle is employed for 
reception. The antenna at Dearborn consists of two five wire 
aerials of seven strand No. 16 phosphor bronze, supported by three 
towers 165 feet high and 450 feet apart. More than a ton of 
copper wire has been sunk in the lake under the antenne to 
serve as a counterpoise. 

Routine business messages are handled in excess of 400 per 
day and communication is not interrupted when land wires are 
down. | 
A. R. R. L—PENNSYLVANIA TESTS | 

Extensive tests to determine the availability of the radio tele- 
graph for transmitting railroad messages (other than train orders) 
in the event of extensive prostration of the wire systems, have 
been conducted through co-operation between members of the 
American Radio Relay League, operating under Federal licenses, 
and the Pennsylvania Railroad System management. 

The tests, which covered the principal operating points on the 
Pennsylvania Railroad System between the Atlantic seaboard on 
the east, and the Mississippi River on the west, proved in the 
main highly successful and, in the opinion of the railroad manage- 
ment, demonstrate that the service of the radio telegraph stations _ 
embraced in the League offers a practical means of emergency — 
communication. ; 

In the tests which were conducted on the night of May 17-18 
under very severe weather conditions (lightning, static, and high 
winds), a crew of A. R. R. L. stations located along the lines of 
the Pennsylvania System, delivered correctly 45 out of 50 messages 
from the four Pennsylvania regional headquarters at Philadelphia, 
Pittsburgh, Chicago, and St. Louis to the main division points on 
the system. The messages were all transmitted between 10:30 
p. m. and 6:30 a. m. Central Standard time. For full particulars 
of the tests see Q S T for July, 1924, pages 37, 38 and 39. | 


(4) Locomotive to Caboose Communication 


The Westinghouse Electric and Manufacturing Company has 
done some development work along the lines of cab to caboose _ 
communication, and have designed a 50 watt phone set for the 
purpose. Loud speakers are used at each end. The sets are 
quite large and we have no information as to where it is intended 
to locate them in the locomotive cab or what source of power is 
used. The development work was done by Westinghouse experts 
co-operating with the ARA Signal Section, radio committee. 


Recommendations: 


activities of this Committee and report on developments. 
Respectiully submitted, 
COMMITTEE ON THE APPLICATION oF RADIO TO MoviING TRAINS. 


| 
Your Committee recommends that the Association continue the | 
| 


Report of Committee on. Power Trucks and Tractors | 


Insufficient Returns Prevent Compilation of Cost Data | 
Committee Would Like to Present 


Committee :— 

Louis D. Moore, chairman, electrical engineer, Missouri Pacific 
R.R. Co.: C. G. Winslow, assistant electrical engineer, Michigan 
Central R.R. Co.; J. W. Hughes, electrical engineer, Canadian 
Pacific R.R..Co.; E, W. Jansen, electrical engineer, Illinois Cen- 
tral R. R, Co.;,T. F. Foltz, electrical engineer, Washington Ter- 
minal Company. iy, "ees 


To tHE MEMBERS :— a : 
At the June meeting, in Atlantic City, your committee presented a 
progress report, and it is with regret that it is at this time unable td 
amplify that report to any extent. : Sh ae, ae 
_ A questionnaire, copy of which is given, herewith, has’ been sent | 
to all railroads and terminal companies. * fi 12 eee 
‘The purpose of this questionnaire is threefold. It will be’ noted 
SA ie ee GS-8 GT at “ff, OTe oF) fe 


q 
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that the first division of it is really a form to obtain a census of 
industrial truck equipment in railroad service. The second division 
is primarily a recommendation as to cost form and cost items to be 
used in keeping cost records of such equipment. The third division 
is a repetition of the questions asked at the Atlantic City meeting, 


INFORMATION 


REQUESTED BY COMMITTEE ON FOWER TRUCKS AND TRACTORS 
OF THE ASSOCIATION OF RAILWAY ELECTRICAL ENGINEERS 


J. A. ANDREUCBTTI, Sec'y, Room 411, €. & N. W. Ry. Station, Chicago, Ml. 


Please give below, the number of trucks of various types which are in use on your lines, to- 
gether with other information as far as practicable. This does not apply to street trucks, however. 
Size and AVERAGE 


Type of | Weight Feet 
Battery | per Load] of Run 


Remarks 


Tractors—8 wheel. 
ee Bo ee 
Tracks—Elevating 
—Low platform .. 
—Baggage 


—Tiering or 


Under “Class of Service” show “Freight House,” “Shops,” “Storeroom,” etc. Under “Gom- 
modities Handled” show “General Freight,” “Castings,” “Mail,” etc. Under “Battery” 
“Lead” or “Edison” and if possible, size of cells, number, etc. “Weight per load” refers to load 
per truck for load carrying trucks and per train for tractors. Average run is the feet per trip. 


shop 


S COST 
Following is a recommended form for keeping cost data on power trucks and tractors. Which 
of the items contained therein are used by you in obtaining your cost of operation? 


OPERATING COSTS PER ANNUM PER TRUCK OR TRACTOR 
Fixed Charges 


1. Interest on truck complete @ 6% 

2. Taxes, license, insurance . | . * F F 

3. Depreciation on truck, less batteries and tires @ 10% 
Total fixed charges 


Fig. 1.—Facsimile of Page 1 of the Questionnaire 


which, however, were not discussed at that time, due partly to lack 
of time for extended discussion. 

Replies to these questionnaires are still coming in, but there has 
not been sufficient time, before report must be in the hands of the 
Secretary, to properly analyze them. The one outstanding: feature 
of these replies, however, is almost_absolute lack of accurate cost 
records covering operation of this class of equipment. While in a 
large number of cases the number of men which power equipment 
will replace is fairly well established, there seems little idea as to 
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what it is actually costing to so replace these men. Many users 
entirely overlook the overhead and other fixed charges. 

This questionnaire was sent to the operating heads of various 
roads, and it is evident that in many cases the information in the 
replies was not furnished by the heads of the electrical departments. 


Maintenance and Supplies 
1. Repairs to truck, labor and material 
Battery repairs and renewals 


2 
3. Tire repairs and renewals 
4 


Charging current 2 ' 4 
(Total cost including fix 
Lubricating oil, grease and other supplies 
Labor other than repairs, such as charging and watering 
batteries, cleaning, etc. 
7. Wages of truck operator 
Total charges for maintenance and supplies 
Total Operating Cost per annum per truck or tractor 


GENERAL QUESTIONS 


As full discussion as possible is desired of the following general questions, particularly as to 
actual experience with the equipment mentioned. 


1. What has been your general experience with use of various types of gasoline equipment 
compared to electric equipment; (a) in shops, engine-houses and storerooms, (b) in freight 
house and on docks? Have the fire insurance companies made any difference in premiums 
because of use of gasoline equipment? Have any fires been caused by such equipment, 
either directly or indirectly? 


. What has been your experience regarding long trains of trailers behind tractors in freight 
house work? Cannot freight be handled just as quickly and economically, or even more 
so, by limiting the length of the train and the weight of the trailing load? What is con- 
sidered an economical length train in ordinary freight houses? 


. To avoid heavy discharge of batteries, is it the practice to make use of lifts or hauling ma- 
chinery to help electric trucks over steep grades? 


. Is the effect of cold weather noticeable in the use of either the Edison or lead batteries, 
particularly as to reduced capacity? 


. Is the expense of equipping electric trucks with ampere hour meters justified? If you 


use them, for what purpose? 


. Have you ever used overload circuit breakers on electric automotive equipment to protect 
motors or batteries and with what success? 


. Is the expense of mileage recording devices, such as odometers or speedometers, gener- 
ally justified ? 


8. Details entering into cost per kilowatt hour for charging current at the charging plug. 


9. General use of crane type electric trucks in roundhouse work. What operations are most 
usually performed with it? What is the comparative cost with this type equipment, man- 
ually operated equipment and overload cranes? Does it require a large house to justify 
the expenditures for this type of equipment? ; 


). What are the relative merits of the hand and electric slew and which seems to be gener- 
ally preferred? 


. Disctssion as to merit of worm gear and spur gear drive. Several manufacturers have 
gone to the spur gear drive, claiming that because of greater efficiency smaller batteries 
can be used, while others claim they have tried the spur gear and have found it to be 
noisy and that its average efficiency throughout its life is less than that of the worm gear. 
What has been the experience with your company? 


Fig. 2.—Facsimile of Page 2 of the Questionnaire 


For this reason your committee again earnestly solicits a discussion 
of these questions, particularly of the general questions comprising 
the third division of the questionnaire. 

Your Committee recommends that the committee be continued, 
with instructions to proceed further with the investigation as out- 
lined in report of 1920, and of such other phases of the matter as 
the members desire. 

Respectfully submitted, 
COMMITTEE ON PoWER TRUCKS AND TRACTORS. 


Automatic Train Control 


Card Records for Inspection, Repairs and Costs Given for 
Two Roads with Complete Installation 


Committee :— 

F. E. Starkweather, chairman,. electrical engineer, Pere Mar- 
quette Railway; E. Wanamaker, electrical engineer, Chicago, Rock 
Island & Pacific Railroad; G. W. Bebout, electrical engineer, 
Chesapeake & Ohio Railroad; Charles G. Winslow, assistant elec- 
trical engineer, Michigan Central Railroad; J. P. Nelson, super- 
visor train control, Chesapeake & Ohio Railroad. 

To THE MEMBERS: 

Your Committee has held two meetings during the year and 
arrived at the conclusion that the data and information collected 
should be offered in the nature of a progress report to date, and 


accepted as information. : 
' Last year the Committee reported on the various types of auto- 


‘matic train control equipment such as had been offered to the rail- 


roads, the exhibits furnishing a description “of same. The Com- 


mittee also made some general recommendations as to the methods 
of maintaining the automatic train control equipment. 


Since the last report was written, some more or less important 
events have transpired, including a very extended hearing held by 
the Interstate Commerce Commission at Washington on the sub- 
ject of automatic train control, with reference to the Commission’s 
various orders that have been issued up to the date of the hearing. 


The reports of the hearing have been published in the various 
railway publications. the Railway Age covering the matter quite 
fully. In addition, the Signal Section of the A. R. A. have made 
a historical and descriptive report at their annual meeting, Sep- 
tember 23, 24 and 25 of this year. In view of the completeness of 
this historical record as developed by the Signal Section of the 
A. R. A., and to obviate duplicating their efforts, it was the de- 
cision of the Committee that our Committee report this year should 


342 


not go into the matter of historical record, since it is available 
to all concerned through the reports and proceedings of the Signal 
Section of the A. R. A. Your Committee wishes to confine its 
efforts largely to data and information having to do with the main- 


Form L. 250 


THE CHESAPEAKE AND OHIO RAILWAY COMPANY 


MECHANICAL DEPARTMENT 


Engineer’s Report of Trouble on Engines Equipped with 
American Automatic Train Control 


ENGINE No. couse sees TRAIN No.......... 
“ 
Condition of equipment: 


Right hand contact shoe. 


Permissive contro feature. 
(or slow speed relay) 


Was equipment cut out? .. so ...ciceccccesccecceccencesescocecsecusees M. P. or 
Signal No. 


If bo, state why. 


Were any improper stops received in automatic zone..__....--....-..-.-- If so, show number and color of signal. . 


INSTRUCTIONS: This report must be made by engincer in event of any trouble being experienced with automatic train contro) operation. 


Engineer’s Report Form on the C. & O. 


tenance and operation of such automatic train control as has been 
actually installed and placed in service. 

The Chesapeake & Ohio Railway Company are offering the re- 
sults of their experiences, based on a year and a half’s operation 
of an automatic train control installation, as made by the American 


THE CHESAPEAKE AND OHIO RAILWAY COMPANY Form L. 228 


Revised 2-1924 


192 


Month 
RECORD OF INSPECTION AND REPAIRS 
To AUTOMATIC TRAIN CONTROL EQUIPMENT 


Engine No 


Electro-Pneumatic Valve Last Cleened_________ Batteries-Last Applied Electro-Pneumatic Valve Cleaned 


TRAIN No. 


Arrives | Leaves 


Batteries 


Date INSPECTED AT Changed 


NOTE: Show in Inspection Column '‘T’' for Thorough Inspection 
“P* for Partial Inspection 
Electro- Pneumatic Valve must be cleaned every 30 days and recorded in place provided for cleaning 
Remarks should he shown on other side, 
This card to be forwarded to the Electrical Engineer, Mechanical Department from first terminal reached after last day in month and 
new card inserted with last battery change recorded in place provided 


Record of Inspection and Repairs—Printed on a Green Card— 


Actual Size 8 in. by 11 in. 


Automatic Train Control Corporation, the device being of the direct 
current, intermittent electrical contact ramp type, with 21 miles of 
track including 57 ramps and 36 locomotives equipped. 

The Chicago, Rock Island & Pacific Railroad early in the year 
completed the installation of Regan Devices Company automatic 
train control on 165 miles of double track, with 102 locomotives 
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Form L. 249 


THE CHESAPEAKE AND OHIO RAILWAY COMPANY 


MECHANICAL DEPARTMENT 


Maintainer’s Report of Trouble on Engines Equipped with 
American Automatic Train Control 


Copy here how reported by engineer: 


Was equipment cut OUt?: < cccensccecuscnconanuguastacusedansanecee IM. 'P-. Of. ccenccsacnnsusebusgesneeaeanauaeee eee Sosncnwndantenne 
Signal No. 


Tf £0, state: Why. ..cenaneaseshensesucrwadepen<sueresussseeb anand anse«ncnnsoenasesvasnadedovcepeeesn baat t ata Babee 


Maintainer. 


INSTRUCTIONS—This form to be made out by maintainer when trouble is reported by an engineer, or when equipment arrives at terminal cut out. 
Copy to be sent to Supervisor Train Control. 


Chesapeake & Ohio Ry. Maintainer’s Report Form 


THE CHESAPEAKE AND OHIO RAILWAY COMPANY 


AMERICAN AUTOMATIC TRAIN CONTROL EQUIPMENT 


ENGINE MAINTENANCE COST 1923 — WASHINGTON-PIEDMONT DISTRICT 


: NUMBER : AVERAGE 
sENGINFS ¢ PER 


—----+-- = $a 


151.46 : 


261.65 : 724.07 
? 
808.29 : 794.04 
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2521.81 : €495.61 : 199 : 32.64 
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NOTE- The increased cost 1924 over that of 1923 is aue to improvements 
and change of freight power. 
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Train Control Cost Data on the C. & O. 
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equipped. The Regan Automatic Train Control device is of the 
direct current, intermittent electrical contact ramp type. 

Both the Chesapeake & Ohio and the Chicago, Rock Island & 
Pacific have offered as exhibits, rules and instructions governing 
the operation and maintenance of automatic train control, includ- 
ing the forms for making out the necessary reports in connection 
therewith, which, if found desirable, may be printed in the pro- 
ceedings. 
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On the two roads computing data and information to the Com- 
mittee Report, it has been found that the organization of the main- 
tenance forces is of the utmost importance, and there no doubt will 
be changes effected in the maintenance organizations as those con- 
cerns become more familiar with automatic train control operation. 
Several months of operation clearly indicates that automatic train 
control equipment affects or enters into many different phases of 
railroad operations as a whole. 


Form M. P. 114 
AUTOMATIC TRAIN CONTROL 


LOCOMOTIVE EQUIPMENT 


Time 12:01 a. m. to 12:00 p. m. 


Train In 


Total Engines Dispatched-—————__ 


Reundhouse Foreman must not O. K. a Train Control Equipped Road 
Engine for service unless Train Control is in operating condition. 


R. H. Foreman. 


SIGNED: 
R. H. Foreman 
Maintainer. 


Maintainer. 


Daily Inspection Report Form for Locomotive Equipment Used on the Rock Island 


FORM M.W. 7. 2%24-5M JJHCo, 


INSPECTION REPORT 


ROADSIDE APPARATUS 


SIGNAL AT CLEAR 


ROCK ISLAND LINES 


SIGNAL AT CAUTION | 


‘®. D. 874-C-3, 


AUTOMATIC TRAIN CONTROL 
MONTH 


Adjustment of | Adjustment of 


General Volts 
Condition | on Ram 


Ramp 
Polarity 


. Displacement REMARKS 
Circuit Controller). “Detector 
a | Cy 


ROCK 


SEMI-ANNUAL INSPECTION REPORT 


LOCOMOTIVE APPARATUS. 


(SIGNATURE) 


Ss Form MP=115 


AUTOMATIC TRAIN CONTROL. 


2 2 Stick ; 
LT ONDUISC EATS TORN eoeel ure G © .OLR :Release $ Electro=-Magnet 
: Switch . 
ecm Se 
Motor Clutch : : $ . 
: : Release : Mechanical Lock $ : ° 
DropeAwa; : Pick=U: : High :Med. : : : : 
2 Sy :Drop~away : Release _: Pick-up _:Drop~awa 
3 : 3 : : 3 : : 3 $ : : : H : : : ATT : 
: S; e : $ : $ : H $ $ H ; ; : : g ; 
: 2 2 : 3 3 3 : : H 3 4 ‘ : 2 : : 5 
: : e 5 : : : i ; : : : H : : : : 2 ; 
Semi-Annual Inspection Report Form for Locomotive Apparatus Used on the Rock Island 
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The Automatic train control cannot and does not lie within the 
province of any one department. In fact, it is necessary that the 
transportation, roadside and mechanical forces and supervisors be- 
come entirely familiar with the best method of operation and the 
best method of maintenance, so that those concerned in the various 
departments may co-ordinate their efforts to secure successful op- 
eration as a whole. 

Your Committee has been unable to secure any operating and 
maintenance data of installations of automatic train control other 
than the two mentioned, since these two roads are the only ones 
having completed installations. Therefore, any reference in this 
report to operating data is of necessity confined to the types above 
mentioned. 

_ The Interstate Commerce Commission have received reports 
every month from these two railroads, indicating the performance 
of the equipment as installed and operated. 

The Interstate Commerce Commission have also been supplied 
with figures on the cost of installation, operation and maintenance, 
which are available to those intefested. 

No doubt, as other railroads complete installation of automatic 
train control, they will be able to offer to the Committee exhibits 
which will thoroughly explain the method of operation and main- 
tenance of their systems of automatic train control as installed 
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upon their individual lines, and it is the recommendation of your 
Committee that a Train Control Committee be continued in order 
that it may collect and analyze this data and information as it be- 
comes available from the various lines, so that eventually the pro- 
ceedings will clearly indicate the types of equipment and the method 
of maintenance and operation used by the individual lines, thereby 
becoming a source of information to all those interested in develop- 
ing or improving their methods of operation and maintenance of 
the various types of equipment such as may be in use on the dif- 
ferent railroads who have been requested by the Commission to 
install automatic train control. 

The importance of design and installation of the locomotive 
equipment of an automatic train control system in such a manner 
that it will function satisfactorily under the conditions which will 
necessarily affect it, due to weather exposure, temperature changes, 
vibration and shock, all of which are incident to locomotive opera- 
tion, is obvious. 

It is the hope of the Committee that the discussion on the floor 
will be thorough and complete, especially with reference to all the 
various parts of automatic train control equipment, as applied to 
locomotives. 

Respectfully submitted, 
CoMMITTEE ON AUTOMATIC TRAIN CONTROL. 


Certain Accessories Will Show What Plant Is Doing and Make 


Possible More Economical Operation 


Committee :— : 
C. G. Winslow, chairman, assistant electrical engineer, Michigan 

Central Railroad; Frank Lane, electrical engineer, Wabash Rail- 

road; T. F. Foltz, electrical engineer, Washington Terminal Com- 

pany. 

To THE MEMBERS: 

Your Committee on Power Stations presents a few notes with 
the idea of setting you to thinking constructively rather than of 
giving you instruction. 

The American Railway Association Committee on Moderniza- 
tion of Stationary Boiler Plants has developed an excellent report 
(1922 Proceedings, page 387), valuable for reference when de- 
signing a small power plant. This report touches on chain grate 
stokers, relative cost of steel, brick and concrete stacks for power 
station of 150 to 600 boiler horsepower, welding of steam pipes, 
steam economy of various types of prime movers for stationary 
power plants and settings for return tubular boilers. You are 
urged to read this report carefully, always keeping in mind that 
many schemes and devices which are suitable and economical for 
a 1,000-hp. plant are not so for a 200-hp. plant. 

The curves showing annual maintenance and depreciation cost 
for steel, brick and concrete stacks should be carried a step farther 
and made to include investment charges. This will show the steel 
stack to be suitable and economical for a somewhat larger plant, 
say, 250 hp. instead of 150 hp. and the brick or concrete stack 
suitable for all larger plants. 

Your Committee’s report will be confined to two subjects, i.e., 
boiler instruments and feed-water regulators. 

The intangible nature of savings in the boiler room, in the 
process of converting the heat of coal into usable energy, often 
leads those unfamiliar with the details into distrust. In order to 
have conclusive arguments, it is therefore necessary first to meas- 
ure the input in pounds and quality of coal, and second to meas- 
ure the output in terms of water evaporated. The size of plant 
and amount of power produced will determine the amount of 
money which may be economically invested. No more should be 
spent on accessories than can be saved by reason of having them. 
Each case must be figured out for its own condition, taking into 
consideration the necessity for continuous service and the skill of 
attendants available. Take, for example, a plant burning 15 tons 
of coal per day for 200 days, or 3,000 tons at $4.50 per ton, equal 
to $13,500 per year. If a 5 per cent saving can be effected, or 
$675 per year, it should be proper to spend $2,000 on devices to 
‘measure input and output. 

Input can be measured roughly by weighing coal in the car. 

Output can be measured by an integrating and indicating steam 


flow meter to which must be added an estimated amount to ac- 
count for loss of heat in blowing off the boilers. Output may also 
he found by measuring the feed water by an orifice meter to which 
must be added the estimated loss from blow-off. 

In a large plant the blow-off water may be measured by an 
orifice meter. 

In order to check plant operation from day to day and to guids 
the fireman in obtaining complete combustion without admitting 
too much air, some simple device should be provided for learning 
the percentage of CO, in the flue gas, also temperature of the flue 
gas entering the stack. Care should be taken not to attempt using 
CO, recorders of too complicated nature, because the average en- 
gineer or fireman will not understand it, and will become discour- 
aged in trying to keep it operating. A simple device for contin- 
ually drawing into it a small amount of flue gas for 8 hours con- 
sists of a tank holding about 20 gallons of water with a gas con- 
nection into the boiler breeching. The water may be allowed to 
drip slowly from the tank, thereby drawing into it a tank full of 
gas in 8 hours. This gas will be an 8-hour sample, which may be 
tested by a portable hand set at the end of the 8-hour shift. The 
test will indicate the average percentage of CO, for 8 hours ob- 
tained by the fireman on duty for that shift. 

High percentage of CO, does not tell the whole story, and we 
must also know the temperature of flue gas going into the stack. 
Good boiler operation calls for a high percentage of CO, and low 
temperature of flue gas. 

Two simple draft gages will be found useful for indicating holes 
in the fire and to show whether soot or slag has gathered on the 
tubes. One gage should be connected between atmosphere and — 
the space above the fire. The other gage between the space above 
the fire and the last pass. A comparison of the two gages will 
after a little practice give the fireman much valuable information 
about his fire that he cannot otherwise know. 

Where uniform steam pressure is necessary, a feed-water regu- 
lator which will increase the flow of water into the boiler imme- 
diately after the level of water in the boiler begins to fall, will give 
a much more uniform flow of feed water than if regulated by 
hand. This will have the effect of more uniform steam pressure. 
With hard regulation at times large quantities of water are ad- 
mitted to the boiler with consequent cooling and redueeaa of 
steam pressure. 

All of the above remarks should be taken as applying to plants 
of the order of 1,000-hp. output and may not be true for large 
steam plants. 

Respectfully submitted, 
CoMMITTEE ON STATIONARY Power PLANTS. 
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Report of Committee on Self-Propelled Cars 


A Resume of Equipment in Operation Today, Pointing Out the 
Probable Lines of Development 


Committee :— tat 
_R. G, Gage, chairman, electrical engineer, Canadian National 
Railways; E. Wanamaker, electrical engineer, C. R. I. & P. Rail- 
road; L. L. King, electrical engineer, A. T. & S. F. Railroad; 


E. S. Macnab, engineer car lighting, C. P. Railway. 


To THE MEMBERS: 

Your committee is pleased to submit its report on Self-Propelled 
Rail Cars. 

A very satisfactory meeting, at which all but one of the com- 
mittee were present, was held in Montreal during August. There 
has also been considerable correspondence and several personal 
discussions between the individual members in regard to the com- 
mittee work, 

In the general consideration of the subject of self-propelled rail 
cars, your committee feels that the design is not sufficiently stand- 
ardized, at the present time, to attempt a detailed analysis of the 
different cars or to try and establish actual operating costs. As 
mentioned in our progress report at the June meeting, we believe 
that no radical change has taken place in these cars since this 
committee made its annual report last year, and our effort is merely 
to touch upon the high points of the art, and indicate the probable 
lines of development. 

The problem of transportation on the branch lines and for local 
service on main lines of steam railways is becoming more acute 
each year, and is receiving more attention by the railways gen- 
erally. A recent check of the traffic conditions on some of the 
South Western Lines has indicated a loss or falling off in local 
traffic of approximately 80 per cent. All the railways are inter- 
ested in a unit car, of a type which will best stand the severe 
railway service, and which will be ready for service when required, 
and which, of course, will operate at a reasonable cost. The actual 
operating cost per car mile is perhaps the least important, for the 
reason that almost any car that will fit the scheduled require- 
ments, can be operated more economically than the steam train, 
which it replaces, and although the car does not actually earn 
money, it will reduce the operating losses. 

In the general consideration of the subject of rail cars, it appears 
that the present types of storage battery motor drive, or gasoline 
mechanical drive, are not without serious limitations. The chief 
objections to the storage battery car are the low efficiency of the 
battery itself, and the limitations in operating time, due to the 
necessary battery charging period, a part of which occurs in the 
most profitable earning period of the day. The car operates very 
satisfactorily for medium speed runs, and is reliable to a very great 
degree when given ordinary intelligent maintenance. It not only 
reduces the cost of operation as compared with steam trains, but 
in many cases shows an actual earning, after taking all interest 
and depreciation charges into account, both on the car and on the 
charging equipments. 

Criticism of the gasoline mechanical drive in the past has been 
that sufficient attention has not been given to the design of the 
engine for the high speed service in which it was placed; in other 
words, it is recognized now that the gasoline engine that is to be 
run at high speeds must be designed particularly for that service, 
if a reasonable life is to be expected. Difficulty has also been 
experienced in absorbing the track shocks which are inherent in 
rail operation, and of keeping them from being carried into the 
transmission and to the engine. The standard method of speed 
change through shifting gears is quite noiseless and smooth when 
properly operated, but can be noisy and objectionably rough when 
carelessly operated. However, the Sykes Company have recently 
built a two-car motor train, using a Sterling high speed motor 
with a transfer gear transmission. This type of construction well 
deserves study and investigation. The Mack Company also are 
building a motor car, with the power unit built into the truck, with 
one or both trucks of the car so equipped, utilizing electro-pneu- 
matic multiple unit control. This type of equipment, in view of 
what it may have to offer, also deserves. study and investigation. 
--Ta the electrical field the Electromotive Engineering Company 
have just completed:a car utilizing a Winton Marine type engine, 
with electric:generator and motor transmissfon, the whole operated 


by means of a simple and sturdy control, which well deserves 
careful study and investigation, 

There seems to be a tendency, both on this Continent and in 
Europe towards the development of a car, using an oil electric 
generator set and motor drive generally of this type. There are 
examples of this type of equipment in England, Sweden, Switzer- 
land and the United States, all of which are in a general way 
similar, although varying in details of design and materially in 
the weight of the power plant. By means of the electric drive, 
the output of the engine and generator can be utilized almost 
entirely as torque when it is required, or gradually converted into 
speed, these changes being gradual and unobjectionable. Examples 
of this construction are the Diesel-Electric locomotive of the 
Ingersoll-Rand-General Electric, now in operation on the New 
York Central Railroad in New York, also the gas electric cars 
recently built in St. Louis by the Electromotive Company. 

As an addition to the oil electric car, there is a design including 
a storage battery, which operates in parallel with the generator 
and delivers power at the peak load periods of maximum grade or 
acceleration. The reciprocal condition theoretically exists, that 
when running down hill or-on the level when requiring less than 
the output of the generator, the additional generator power is 
available for charging the battery, thus tending to keep a uniform 
load on the engine, 

This idea is not new and is being tried out at the present time 
in a road bus in New York City. The idea has also been tried out 
in several types of automobiles, and in other forms of industrial 
equipment. A careful study of this feature of oil electric battery 
car is being made at the present time by the Canadian National 
Railways, and it will be very interesting to see how the car, if 
built, actually works out. 

It is the committee’s opinion 
applications, except in special 


that it will be found, as in other 
cases, that the advantages which 
exist theoretically in the use of an auxiliary battery for pro- 
pulsion, will not be sufficiently great to offset the additional cost 
of maintenance of the battery and the complications of control 
made necessary by its use. 


The Canadian National Railways now have eleven storage bat- 
tery cars in operation on runs varying from 8 to 90 miles. The 
average weight of these cars is 34.5 tons and the battery energy 
consumption is 40 watt hours per ton mile. This gives a theoreti- 
cal cruising radius of about 100 miles, as the battery has a rated 
capacity of 135 kilowatt hours, but in actual practice, in order to 
overcome bad rail conditions, adverse winds, etc., we have found 
that it is not satisfactory to attempt to operate more than about 
95 miles on a charge. 


Besides the storage battery cars, this railway has in operation 
eight gasoline cars varying in weight from 9 tons, with 33 seating 
capacity to 33 tons and 58 seating capacity. One of these cars 
has about 80,000 miles to its credit, within about 2%4 years, after 
which it is undergoing a complete general overhaul. The gasoline 
consumption per car mile varies from 3 to 12 miles per gallon, 
depending on the size of equipment and character of run. With 
the exception of the smallest types, these are all operated with a 
two-man crew. The cost of operation per car mile for these gaso- 
line cars, exclusive of capital charges, varies from llc to 50c, and 
for the storage battery cars, also without capital charges, varies 
from 15c to &0c, depending upon the cost of power and the season 
of the year. Besides the actual operating cost of the storage 
battery cars, there are the interest and depreciation charges on the 
terminal charging equipments, the capital cost of which, in many 
cases, represents about $10,000.00, as in the majority of the runs, 
a charging set is required at each end, and in many cases can be 
used for nothing but the battery charging. Wherever car lighting 
batteries can be charged a combination set is used, suitable for 
both purposes, ; 


In reply to one of the questions asked at the Atlantic City meet- 
ing in June, we wish.to say that the subject of road buses as 
competitors or feeders to the railway has been given ‘consideration 
and study, and that it has been found that there is considerable 
activity in this mode of transportation, both in freight and pas- 
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senger service. In some parts of the United States, particularly 
in the east, road freight service is a very active and important 
competitor to the steam railways, and it is the committee’s opinion, 
that it will be necessary for the railways and the bus lines to come 
together on a more equitable basis than at present, as the road 
transportation companies are enjoying exemption from capital and 
maintenance of way charges to such an extent as to produce unfair 
competition. 


It is a very strong probability, that the road buses will act in 
co-operation with the steam railways and establish a service, which 
will in many cases permit the railway to abandon branch line 
service, at least until such time as the bus has produced additional 
trafic to warrant the steam roads operating at a profit. 


The problem of road service is closely allied with that of the 
steam railway branch line operation, both in the methods of opera- 
tion as well as the design of the equipment. Most of the leading 
truck and bus designers are endeavoring to apply their equipment 
to the rail car. Both bus and rail cars are designed, and are being 
tried out at the present time embodying the straight gasoline me- 
chanical drive, the gasoline-electric, and the gasoline-electric stor- 
age-battery types. The gasoline-electric buses in city and inter- 
burban service are being introduced, the claims for this type being 
considerably lower operating and maintenance cost, as well as 
greatly superior riding qualities, due to the elimination of me- 
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chanical shock during speed change periods, and also a decided 
increase in the rate and uniformity of acceleration. 

In making a study of rail car equipment, it should be carefully 
borne in mind that reliability of service is a requisite of the 
greatest importance. 

Second,—That the equipment in a car must be easily accessible 


.at all times, and must be capable of economical maintenance. In 


this connection the equipment should be so designed that a car can 
be placed in service, and continue on its run satisfactorily, until 
such time as it has completed its allotted mileage similarly to. 
allotted locomotive mileage, 

Third,—That the total operating costs, including fixed charges 
must be given due consideration in order that these fixed charges 
shall not prove to be excessive, especially as automotive equipment 
does not have the long life attributed to steam. 

Last,—but not least, if automotive equipment is to be success- 
fully operated on steam railways, an organization must be created, 
which will give it the attention equivalent to that which is now 
enjoyed by the steam locomotive. 

Recommendations ‘ 

The committee recommends that the study of this important 
problem be continued and progress and development reported upon. 

Respectfully submitted, 
COMMITTEE ON SELF PROPELLED Cars. 


Report of Committee on Electrical Storekeeping 


Answers to Questionnaire Shows a Wide Variation in the 
Handling of Stocks of Electrical Material 


Committee :— 

Edward Wray, chairman, Railway Purchases and Stores; R. A. 
Dean, inspector, Pullman Company; G. B. Colegrove, chief elec- 
trician, Illinois Central Railroad; R. C. Raether, electrician, 
Michigan Central Railroad; H. C. Geimer, electrician, storekeeper, 
C. & N. W. Railroad; H. A. French, electrical foreman, A T. & 
S. Fe Railroad. 


To THE MEMBERS: 

As a basis for this committee report a questionnaire was sent 
to all electrical engineers, chief electricians, superintendents of 
telegraph, signal engineers and general storekeepers of all rail- 
roads over 300 miles in length. Answers were received from 70 
railroads operating approximately 237,550 miles in the United 
. States and Canada. 

The answers received contain replies from 35 electrical engineers 
and chief electricians, 33 superintendents of telegraph, 33 signal 
engineers and 40 general storekeepers. 


QUESTIONNAIRE ON ELECTRICAL STOREKEEP- 
ING METHODS 


Storing Electrical, Signal and Telegraph Materials 


Railroad :— 

1. Are your stocks of electrical material for the electrical, 
signal and telegraph departments stored separately from mechani- 
cal department stocks? 

2. Do you maintain a special electrical section at the general 
storehouse? 

3. What official has supervision over ordering stocks of: 

(a) electric car lighting material, 
(b) headlight material, 
(c) signal material, 
(d) shop and terminal light and power material, 
(e) electrical construction material, 
(f) telegraph material. 
4. Do you maintain sub-stocks at local points of: 
(a) electric car lighting material, 
(b) headlight material, 
(c) signal material, 
(d) shop and terminal light and power material, 
(e) electrical construction material, 
(£4) telegraph material. 

5. Is this sub-stock material charged off stores records when 

received in sub-stock? 


6. Is it included in the annual inventory of stock? 


7. Is the master stock book system employed in keeping electri- 
cal stock records? 


(a) If not, what system of records do you employ for each 
of the stocks? (Please send forms.) 


(b) Is the classification of this material in accordance with 
the A. R. A. Div. VI material classification ? 


8. Assuming that the stores department could get full co-opera- 


Northern Pacific Method of Handling Electrical Materials—Elec- 
trical Section in General Storehouse 


tion from the electrical, signal and telegraph departments, what 
would be your recommendation as to the best method of handling 
electrical, signal and telegraph material stocks? 


9. If you have what you consider good facilities for your elec- 


; 
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trical stores won’t you kindly send a description with plans, sketch 
or photos of the layout? : 


* * x * * * * Ox * 
The above questionnaire was sent to general storekeepers and 


electrical engineers. The questionnaires that went to the signal 
engineers and the superintendents of telegraph were different in 


Union Pacific System Method of Storing Electrical Materials in 


General Storehouse 


questions 3 and 4 in that they related therein only to the materials 
in which they were interested. 


In the report on telegraph material, 17 roads with approximately 
21 per cent of the total mileage, stated that the Western Union 
handled all telegraph material and the railroad obtained it directly 
from that company as needed. The Western Union in turn in- 
voiced the railroad for the amount used. Therefore, in the balance 


Another View in Electrical Storeroom of Southern Pacific 


of this report these railroads are eliminated from the conclusions 
as to telegraph material. 

As was to be expected, there is only a slight variation in the 
answers to the first two questions. Sixty roads with approxi- 
mately 85 per cent of the total mileage represented, showed that 
their electrical signal and telegraph stocks were stored separately 
from the mechanical department stocks, the remainder reported 
that they had no separate facilities for their electrical stock, 
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In answer to the 2nd question 61 roads, or 90 per cent of the 
mileage, reported that they did have separate electrical sections 
in the general storehouse, the remainder of the roads did not. The 
summary of the answers to these two questions for each road 
were based, to a great extent, on the answers to the questionnaire 
as sent in by the general storekeeper, as there seemed to be some 
confusion in the minds of the other departments as to what was 
meant by the storing of electrical material separately and as to 
a maintenance of a special electrical section in a general store- 

ouse, 


The answers to question 3, “What official has superivsion over 
the ordering of electrical stocks,’ showed that 23 railroads with 
35 per cent of the mileage gave this work to the stores department 
in co-operation with the heads of the department interested for 
all classes of electrical stocks, and on. nine roads with seven per 
cent of the mileage, the using department handled all its own 
material. The remaining 38 roads with 58 per cent of the mileage 
left the ordering of electrical stocks to the general storekeeper 
to be handled the same way as any other material, 


In the carrying of sub-stocks, 13 railroads with 16 per cent of 
the mileage, stated that they carried no sub-stock of electric car 
lighting material; seven roads with ten per cent of the mileage 
carried no sub-stocks of headlight material; 20 roads with 34 per 
cent of the mileage carried none of signal material and 20 roads 
with 41 per cent of the mileage reported they carried no sub-stocks 
of telegraph material. In addition to these there were five roads 


in Southern Pacific Storeroom 


Electrical Section 


with nine per cent of the mileage that reported as carrying no 
sub-stocks whatever, but these with only a couple of exceptions 
were roads of under a thousand miles in length or were roads 
partially electrified where local storehouses took care of their 
electrical needs. Those reporting no sub-stocks of signal material 
did not have signal facilities large enough to require sub-stocks 
and for shop terminal lighting and electrical construction material 
requisition was made directly on the storehouse. 


There were some variations in the answers to questions 5 and 
6 regarding the charging out of sub-stocks and these questions 
are handled together because of their close relationship. Where 
a report of one of the using department superintendents varied 
from that of the general storekeeper’s report, the answer of the 
stores department man was taken as correct. Only three out of 
nine roads that charged sub-stock material off stores department 
books when received in sub-stock, were over a thousand miles in 
length. The remaining 60 roads did not charge out this material 
in sub-stock until it was actually used. Two roads of under a 
thousand miles in length do not include their charged out sub-stock 
in their annual inventory. 

In reply to question 7 (a) and (b) relative to master stock 
book, 13 railroads did not answer the question. Forty-three roads, 
representing 64 per cent of the mileage, use the master, stock book 
in keeping track of electrical material. The remaining 14 roads 
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with 28 per cent of the mileage do not use master stock book 
because other methods of stock keeping are employed. 

The answers to question 8, asking for recommendation as to 
the best method of handling electrical, signal and telegraph material 
stock varied considerably. Only 54 of the 70 roads answered this 
question. Ten of these, representing 25 per cent of the mileage, 
stated that their present methods of handling electrical materials, 
wherein the stores department handles them in separate section 
but the same as any mechanical stock, were entirely satisfactory. 
Of these ten, three electrical engineers recommended this practice. 
Only five heads of electrical or signal departments recommended 
that their electrical stock be placed immediately under their juris- 
diction and handled entirely by them. The general opinion of the 
remainder answering this question, but who are using at present 
different methods, was that electrical material should be handled 
by the stores department the same as any other material. Those 
answering this question in this manner recommended that the man 
handling electrical material for each department be thoroughly 
schooled in the use of the material under his care and be, if pos- 
sible, a man taken directly from the department where the material 
is used. They further recommended that he be under the juris- 
diction of the general storekeeper. 

There were only 13 answers to question 9 as to present facilities 
for handling electrical material, two of which reported their 
facilities good, three fair and the rest that theirs were very poor. 
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Four others stated that improvements were being made on their 


line at the present time but to date had not been completed. 
* * * * * * * * 4 
The accompanying photographs show how the electrical stocks. 
are stored on railroads which provide separate sections for this. 
class of material, 


Conclusion 


The answers to the questionnaire showed that there is a wide 
variation in the methods of handling stocks of electrical material 
on American steam railways. The prevailing method is to allow 
the stores department to handle these materials the same as. 
mechanical stock, 

It is the recommendation of this committee that: 

(a) The stores department should handle all electrical 
materials. 

(b) The stores department should have a separate section 
for storing these materials to segregate them from mechani- 
cal stocks, 

(c) The man in-charge of the electrical section should’ 
be one well acquainted with the material and the usage to 
which it is put, and where possible he should be taken from: 
one of the departments using that material, 

Respectfully submitted, 
COMMITTEE ON ELECTRICAL STOREKEEPING. | 


Tendency Appears to Be Towards Deeper Battery Boxes With 
Longer Periods Between Cleanings 


Committee :— 


Ernest Lunn, chairman, electrical engineer, Pullman Company ; 
L. S. Billau, assistant clectrical engineer, Baltimore & Ohio Rail- 
road; F. J. Hill, chief electrician, Michigan Central Railroad; D. 
J. Cartwright, electrical engineer, Lehigh Valley Railroad; J. L. 
Minick, assistant engineer, Pennsylvania System; A. E. Voigt. 
car lighting engineer, Atchison, Topeka & Santa Fe Railroad; 
J. J. Hack, engineer train lighting, heating and ventilation, South- 
ern Pacific Railway; E. S. M. Macnab, engineer of car lighting, 
Canadian Pacific Railroad; A. E. Ganzert, electrical supervisor, 
Chicago, Reck Island & Pacific Railroad; R. E. Gallagher, assist- 
ant electrical engineer, Louisville & Nashville Railroad. 


To THE MEMBERS: 
Axle Pulleys 


The axle pulley question claims the attention of association 
members interested in axle generator operation and belt mainte- 


nance. In last year’s report reference was made to pulleys of two 
lengths, 33% in. and 28% in. Further experience has shown that 


the shorter pulley is preferable on account of clearance require- 
ments for proper application, and that the reduced length of face 
dees not materially, if at all, lessen its effectiveness in reducing 
belt losses. Belt mileage with the 28%4-in. pulley is considerably 
higher than with the 10 in., especially on railroads having many 
short radius curves, particularly in yards. On roads having few 
or no sharp curves the advantage is not so pronounced. This 
question, including that of axle pulley bushings, is not settled, 
although marked improvement has been recently made in design 
and workmanship. Generator pulley size has a decided bearing 
on belt life; as a rule, pulleys of large diameter give the best re- 
sults. The corrugated bushing which has been standard for a 
number of years has become the subject of criticism, especially 
when used with two hub pulleys where the usual method of clamp- 
ing does not produce the same initial tightness that can be ob- 
tained with a single hub off center mounted pulley. This subject 
is worthy of thorough investigation, with a view of developing a 
standard unit which will meet demands for simplicity of construc- 
tion, ease of application and remain permanently in place when 
properly fastened. 


Axle Generators 


There have been no developments of particular moment during 
the past year in generating and regulating equipment. Manufac- 
turers are endeavoring to firmly establish their own standards, 


: 


based on satisfactory service consistent with production costs. 
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The assurance that car lighting equipment of today will render — 


service subject to less criticism than ever before is gratifying to 
purchasers and speaks well for the engineering effort put forth 
by designers in their endeavor to produce the best. The same 
may be said of the makers of electrical accessories necessary for 
properly equipping a railroad car. But for the hand in hand co- 


operation of the manufacturers: and users progress would have — 


been retarded, and instead of the well lighted cars of today, the 
traveling public would be undoubtedly inconvenienced as a result 
of insufficient and poorly arranged illuminants. 


Suburban Coach Lighting 


The question of suburban coach lighting has not been definitely 
answered. Local conditions prohibit a single standard applicable 
to all cases. There are examples of axle generator lighting with 
battery auxiliary in which the service, so far as the public is con- 
cerned, is all that could be desired. The same may be said of the 
number of installations in which a turbo-generator mounted on the 
locomotive supplies the necessary energy either with or without 
battery protection. Needless to say this phase of car lighting 
has not been given the serious consideration that trunk line 
equipment has received, but it is due to be much in evidence from 
now until it stands as well developed as the latter and that in a 
relatively short time. 

Where axle generators are employed the question of size of 
dynamo and cut-in speed, as well as kind of regulation, are im- 
portant factors. The type and capacity of the storage battery 
must also be considered. With the turbo-generator combination 
a careful study should be made to establish the proper relation- 
ship between the size of generating unit and number of cars to 
be lighted, also to determine to what degree the service must be 
protected by storage batteries. Obviously no general rule can he 


* 


laid down by your committee, but it is the purpose to keep in ~ 


touch with developments in the art and, so far as possible, with 
the requirements of service in order that examples of most ad- 
vanced practice may be available for study with profit to those 
interested either in new propositions or in the revamping of old. 


Battery 


The tendency among railroads to increase car shopping period 
has brought about a condition in battery maintenance practice which 
can only be met in most cases by a change in tank and crate 
dimensions, necessitating an increase in height of battery box. 


ties 


| 


, ~ October, 1924 


[t is highly desirable, if maximum life of positive elements is 


to be obtained, that the battery remain undisturbed on a car from 


the time it goes into service until the car is shopped. This cannot 
be done, where the service is severe, unless there is sufficient 
space underneath the plates to hold all of the sediment which 


may be deposited without its touching and short circuiting the 


plates. 

As a result of extended experiments and observation on a 
large number of batteries some of the railroads have adopted a 
cell having a 3-in. high plate support in place of one of 134-in. 
Service results have shown that the move was well advised, as 
a decided saving is made possible by this improvement. It is re- 
ported that batteries can be kept in continuous service for a period 
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Fig. 1 Sectional View of Battery Showing Clearances 


approximately 100% longer than formerly at considerably less 
maintenance cost as the first dismantling usually comes at about 
the time the second cleaning is necessary with the old type. 
The labor cost of one cleaning of a iead battery alone with con- 
sequent damage to plates, separators, tanks, and crates is sufficient, 
when saved, to go far in offsetting the cost of making the change 
which will result in a decided saving in subsequent plate renewals 
and cleanings. 

Another factor to be considered is that of increasing the depth 
of the electrolyte space above the tops of the plates with a view 


-of lengthening the flushing periods and bring about a saving in 


labor. A third change from present standard practice is to pro- 


‘vide from four and a half to five and one-halfinches of free space 
‘between the top of the battery and the ceiling of the battery box 
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in order that the cells may be flushed without making removal 
of the trays from the battery box necessary. In installations of 
this kind the trays are not moved from their position after having 
been securely fastened in place from the time the car leaves the 
shop unti! it is returned possibly for two to four years later. 
A noted saving, therefore, results from a reduction in labor re- 
quired for handling and in lessened damage to crates, cells and 
connectors. 

To accommodate the deeper battery cells a battery box having 
a free inside height of not less than 24 in. should be provided. 
Fig. 1 shows a typical arrangement standard on one railroad and 
is published only as information. 

The increased space provided facilitates the care of Edison bat- 
teries as well as lead, as the “high wide” cells can be maintained 
to advantage as their removal for flushing is made unnecessary. 

The following changes in standard battery box dimensions, as 
adopted by both this association and by the American Railway 
Association are, therefore, recommended : 

Height in clear, from 21% in. to not less than 24 in. 

Depth, front to back, from 25 in. to not less than 31 in. 

Length of compartment to hold two standard double compart- 
ment trays, from 225 in. to 235% in. 

Length of compartment to hold four standard double compart- 
ment trays, from 3 ft. 9% in. to 3 ft. 11% in. 

It is further recommended that where a change to the deeper 
type of lead battery cell is made that the following tray dimensions 
be adhered to: 

Maximum length over all, 28% in. 

Maximum width, 11% in. 

Length of compartment to hold four standard double compart- 
ment trays, from 3 ft. 914 in. to 3 ft. 11% in. 


Battery Trays 


The question of impregnating wooden battery crates has been 
given consideration, and earlier prediction that the paraffine treat- 
ment, if properly given, will greatly prolong the life of the wood 
and make crate renewal jess frequent appears to be well founded. 
In order that railroads that have not already taken steps to install 
the paraffining tanks may be advised as to what has proven to 
give the best results the following detail method of procedure 
is presented : 

1. Immerse the wood crate complete, with hardware and porce- 
lain parts attached, in a tank of paraffine kept at a temperature of 
from 240° to 250° F. for from forty-five minutes to one hour, 
or until bubbling has stopped, indicating that moisture in the 
wood has been converted to steam and driven off. 

2. Remove the crate from the super-hot paraffine and imme- 
diately immerse it in a tank of the same material kept at a tem- 
perature of from 140° to 160°, F. for from ten to twenty minutes, 
or until the wood of the crates has had time to cool throughout 
to the temperature of the wax. It is essential that this be done 
as well as that the temperature of the second tank be kept down 
to about 150°, otherwise the impregnation will be incomplete and 
there will be little evidence of paraffine on the surface of the wood. 

3. If after the crate has been removed from the second tank 
and allowed to cool, there does not appear to be sufficient wax 
on the surface of the wood to make a perceptible coating, it 
should be dipped again for only a moment in the cool tank. 


Hard Rubber Battery Jars 


It has been found that in general, where hard rubber battery 
jars are used, those made of high grade material give enough 
better results to warrant their relatively high cost due to reduced 
breakage in service. Covers should be made of the same stock as 
the jars. A considerable variation in tensile strength and elonga- 
tion characteristics is permissible. Jars of material which show 
7000 lb. tensile strength and a 6% elongation at 70° F. show 
about the same lasting qualities as those of 3000 Ib. tensile and 
a 22% elongation. Extreme brittleness with low ductility should 
be avoided. 

Rubber jars should be securely set in solid wooden crates with- 
out the use of asphaltum or other compounds for holding the 
tanks in place except to seal the jar and crate together at the 
top, as shown in Fig. 1. The compound used should have a rela- 
tively high melting temperature (preferably not less than 225° F.). 
This precaution is necessaty in order that it will not soften and 
pull away from the jar during hot weather. To prevent the com- 
pound from running down between the jar and the crate a small 


amount of asbestos rope or wool impregnated in compound and 
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used as a filler will be found effective. For the cover grooves 
compound which pours at about 76° F. should be used. 


Krebb Pulley 


Last year’s report referred to the service obtained from the 
use of a universal axle pulley. It is reported that a few additional 
cars are being equipped with this device for extended observation. 

The use of chain driven generator for particularly severe service 
conditions is also being watched. 


Train Lighting Lamps 


During the past year or two there has been an increased de- 
mand for the 25 and 100 watt gas filled train lighting lamps in 
the 30-34 volt range. The manufacturers have generally been 
furnishing the 25 watt lamp in PS-16 bulb. One or more roads 
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are using this lamp in PS-18 bulb. The total demand for 25 watt 
lamps is, however, relatively small when compared with the other 
sizes now in common use. The 100 watt lamp is furnished regu- 
larly in the PS-26 bulb and although, as stated above, there has 
been an increase in the use of this lamp, the total volume of 
100 watt lamps used is relatively small. 


In view of the demand for two sizes of bulb in the case of the 
25 watt lamp, and of the relatively limited demand for both the 
25 and 100 watt lamps, the committee recommends that the adop- 
tion of either of these lamps as recommended practice be withheld 
for at least another year or until more definite information may 
be secured as to the trend of the art. 


Respectfully submitted, 
CoM MITTEE ON TRAIN LIGHTING EQUIPMENT AND PRACTICE, 


Report of Committee on Starters and Controllers 


Essential Features Which Committee Believes Should Be 
Incorporated in Well Designed Equipment 


Committee :— 


G. W. Bebout, chairman, electrical engineer, Chesapeake & Ohio 
Railroad; L. L. King, electrical engineer, Atchison, Topeka & 
Santa Fe Railway; J. E. Gardner, electrical engineer, Chicago, 
Burlington & Quincy Railroad; G. T, Goddard, general electrical 
foreman, Illinois Central Railroad; F. W. Reed, chief electrician, 
Northern Pacific Railroad. 


To THE MEMBERS: 
General 


1. In this report your Committee recommends to the railroads 
the essential features that should be incorporated in all well 
designed starters and controllers but has not undertaken to draft 
specifications for the manufacture of equipment of this character. 

2. In view of the abuse and damage to controls and motors 
in the hands of ignorant or careless operators where manual con- 
trol is used, we recommend push button automatic controls be 
used wherever applicable to the operation. While the cost may 
be slightly higher, the greatly reduced maintenance cost and the 
saving in lost time of the machinery by the use of the automatic 
control, will more than offset any difference in cost of the control 
apparatus. 

3. (a) We recommend all starters be protected by circuit 
breakers or overload relay protection or its equivalent in preference 
to fuses, for the better protection of the equipment and to reduce 
the cost of protection, as fuses are an item of considerable cost 
to railroads and the danger of over fusing results in many motors 
and controls being damaged. 

(b) Although it is permissible to operate small a.c. motors up 
to 5 hp, with a double throw starting switch fused on the running 
side, and in soine localities larger motors are permitted to be 
thrown on the line with a single throw switch, we do not recom- 
mend the use of knife switch and fuses for across-the-line type of 
starting methods, as it results in a large number of burned 
out motors and considerable loss to the railroads. Overload 
relays or circuit breakers when properly set will protect the motor 
against overload due to single phasing. 


General Specifications 


GENERAL PURPOSE WITH DEFINITIONS—ELECTRIC PowER CLUB 
DEFINITIONS USEp THROUGHOUT 


4, All electric motor controls used in railway service are to 
be dust proof, splash proof or weather proof as specified by the 
purchaser. 

(a) “Dust proof apparatus is so constructed or protected that 
the accumulation of dust will not interfere with its successful 
operation.” EPC 1003, 

(b) “Splash proof apparatus is so constructed as to be pro- 
tected against the entrance of a spray of water from any direc- 
tion.’ EPC 1008. 

(c) “Weather proof apparatus is so constructed or protected 
that it will not be injured if exposed to the weather.” EPC 1010. 

5. (a) Sufficient space must be provided in the controller or 
cabinet for the admission of all wiring. For wire of No.4B&S 


gage and larger there must be sufficient space to reach the terminals 
with standard stranded D. B. R. C. conductors without making 
short right angle bends. 

(b) Wiring diagrams to be furnished with all controls, prefer- 
ably posted inside the cover or door. Each terminal for external 
connection to be piainly and permanently marked. 

6. (a) All inspection covers of enclosures to be equipped with 
fasteners to hold them securely, yet to be easily opened by the 
use of ordinary pocket tools. 

(b) Starters and controllers with exposed live parts must be 
enclosed in cabinets. Cabinets must be provided with doors so 
arranged that only authorized persons can have access to the — 
controller. 4 

(c) Motor starting rheostats should have enclosures with 
handles for external operation. 


7. (a) All wearing parts to be accessible and easily replaced — 


without’ sending to shops. Where contact fingers are used for 


currents of various values, for handling the heavier currents two | 


or more contacts of the same size as the others are preferable to 
a single contact of a larger size. This will reduce the number 
of items to be carried in stock for repairs. 

(b) Also the contour of the fingers and tips be such that 
close adjustment is not necessary to prevent the fingers from 
stubbing or bending when the drum or arm is turned in either 
direction. 

(c) All segments to be removable, with screws in counter- 
sunk holes of sufficient depth to protect the heads, screws to be 
located far enough from the ends of segments to prevent ares 
burning the screws. 

8. On controls for motors up to 50 hp. used for machine tools 
and other drives that start free of load, the field relay may be 
omitted when the speed range is not greater than 2 to 1, except 
for wheel lathes, etc., which require special controllers having 
slowdown and accelerating features. This will enable the same 
controller to be used for both constant speed and adjustable speed 
motors, by having field rheostats for the adjustable speed motors. 

9. Use Power Club Service Classification of resistors (EPC 
8703) for standards, specifying one of the following: 

Light starting duty. 

Heavy starting duty. 

Light intermittent starting duty. 

Heavy intermittent starting duty. 

Continuous duty. 

10. Follow Power Club definitions for low voltage protection, 
low voltage release, and overload protection. 

(a) 
on the reduction or failure of voltage to cause and maintain the 
interruption of power to the main circuit.” EPC 1506. 

(b) “Low voltage release is the effect of a device, operative 
on the reduction or failure of voltage, to cause the interruption 
of power to the main circuit but not to prevent the re-establish-— 
ment of the main circuit on return of voltage.” EPC 1507. 

(c) “An overload protection is the effect secured by a device, 
operative on excessive current, to cause and maintain the interrup- 


“Low voltage protection is the effect of a devies operative — 
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tion of current flow to the device governed. When it is a function 
of a controller for an electric motor the device employed shall 
provide for interrupting any operating overloads, but may not 
rupture short circuits.’ EPC 1520. 

11. All starters and controllers to be tested at the factory 
under as near operating conditions as possible, and properly ad- 
justed before shipment. 


Control for Machine Tools 


12. Specifications for general purpose motors to apply to 
controls for machine tools, with provision for special features, as 
required. 

13. For wheel lathe operation, direct current motor controls 
should be push button automatic for adjustable speed, slow- down, 
and accelerating, with overload and low voltage protection; also 
field rheostat relay for short-circuiting the field resistance when 
starting, as this type of machine must frequently be started with 
load that would cause damage to the motor if started on weak 
field. 

(b) Where a.c. motors must be used on wheel lathes, the 
control should be equipped with a contactor remaining closed 
normally to cut out the starting resistance, with a push button 
for opening the contactor to insert the resistance to give 50 per 
cent speed reduction for hard spots on tires. This will save the 
expense of change gear speed box, which is not necessary where 
proper speed of 13 to 14 ft. per minute is provided in original 
gearing. 

14. D. C. controls for shapers, crank planers, and such other 
machines as are not equipped with braking devices, should be 
equipped with dynamic braking feature, to save time, and increase 
the output of such machines. 


Control for Turntables 


15. (a) For turntables having two motors, the controller 
should be of the duplex type, having both motors operated from 
one controller. 

(b) The control should be equipped with protective panel 
with contacts so arranged in the control, that the contactors of 
the protective panel will be closed at the first point in either 
direction and opened when the controller is at the off point, 

(c) It is preferable to break the circuit by the contactor 
instead of the controller, which will reduce maintenance. 


Control for Cranes 


16. (a) The control for cranes to be of the design most 
suited to the operating requirements and space available, should 
conform to the general specifications and have plain visible 
markings in raised letters “forward—off—reverse.” All wearing 
parts accessible and easily replaced without breaking connections 
or removing the controller from its position in service. 

(b) To be provided with positive movement for making full 
contact at each point to avoid possibility of controller being left 
On intermediate points and burning contacts; also have a posi- 
tive stop latch for the off point with release button in the handle, 
to prevent accidental starting or sudden reversing. 

({c) To have sufficient points forward and reverse for smooth, 
even acceleration. 

(d) Wire entrances to be equipped with insulated bushings, 
to prevent vibration from grounding wires on frame. 

(e) Terminals to be plainly and permanently marked in ac- 
cordance with wiring diagram mounted in cover. 

(f) Fingers to be of such design that the pressure may be 
easily adjusted and remain where set by use of adjustable stops. 
Shunts of extra flexible braided material of sufficient capacity to 
carry full load current to be supplied where necessary, 
~(g) When current exceeds the capacity of one standard con- 
tact finger, two or more standard fingers are to be used instead 
of odd size fingers. 

(h) The number of sizes of controllers should be reduced and 
parts made interchangeable, to reduce the number of spare parts 
to a minimum. 

(i) Cranes having manually operated controls should have 
protective panels equipped with knife switch, magnetic contactors 
or circuit breakers, to protect the motor circuits and the complete 
system. 

(j) All hoists to be provided with quick break limit switches 
So arranged that the hook may be lowered without resetting and 
to automatically reset when the hook has been lowered a short 
distance, fs 

(k) For crane motors of above 50 hp., semi-magnetic or full 
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magnetic types of control with small master controls are recom- 
mended on account of the great effort required to operate large 
manual controls, Also on account of their greater durability and 
providing the operator a better view of the crane operation and 
movement of the load, 


Control for Pumping Plants 


17. (a) All pumping plant controls should be designed to 
operate on wide voltage variation in the lines, not less than 10 
per cent above and 15 per cent below the rated voltage. If the 
range is greater, the specification should state the range of varia- 
tion, and the time limit should be given to show whether momen- 
tary or over a period of several minutes. Due to the importance 
of keeping pumps going the motors and controls should operate 
over the wide range of voltage variation as specified. 

(b) The controls should be for heavy duty service and for 
slip ring motors designed to withstand continuous operation in 
any accelerating position without serious damage. 

18. (a) Pump controls may be divided into three classes: 

1. Manual or push button start and stop, provided with 
low voltage protection or low voltage release, as desired. 

2. Manual or push button start and automatic stop pro- 
vided with low voltage protection or low voltage release, 
as desired. 

3. Full automatic start and stop. 

(b) For large important pumping stations, class 2 control is 
preferred, as it requires the operator to see that pumps are properly 
primed and leaves no excuse for failures. 

19. In moderate climates, float switches can be used, but in 
colder climates, pressure regulator control piped to a point where 
there is no surge or water hammer or a surge tank should be 
arranged for the connection, which should not be in lines from 
which large outlets are taken for water cranes, etc., that would 
cause the motor to start each time a large outlet is opened. 


Control for Air Compressors 


20. (a) For compressors using a.c. motors, up to 25 hp., 
the motors can be of squirrel cage type. From 25 to 150 hp. 
they can be slip ring wound rotor type motors. For larger sizes, 
they should be synchronous motors. 

(b) The controls should be for heavy duty service and for 
slip ring motors designed to withstand continuous operation in 
any accelerating position without serious damage. 

21. Air compressor controls for small machines operating on 
yards or at shops, where the demand is small and irregular, should 
be automatic start and stop type, with pressure control ‘set for 
10 to 20 Ib. variation. When it is desired to have the com- 
pressor remain idle, the main switch can be opened. An unload- 
ing device should be part of the compressor equipment, to main- 
tain unloaded condition until the motor has attained full speed. 

22. The compressors for larger operations at shops and ter- 
minals, requiring fairly constant demand of air, should be manually 
or push button controlled and the motor run continuously with 
the demand variations controlled by the unloader set at 10 to 20 
Ib. variation, as desired. This is more economical than having a 
large motor driven compressor start and stop as the demand 
varies, except in operations where the demand is over widely 
separated periods that would permit the motor to stand idle for 
15 minutes or more, and there are very few such operations on 
railroads. 

Control for Heavy Duty Coal and Ore Handling Machinery 


23. Fhe requirements for this class of service are necessarily 
automatic or semi-automatic controls, and the functioning of the 
equipment requires features not found in ordinary controllers. 
A large number of such installations require two motors geared 
to the same shaft, in which event, the motors must be made to 
divide the load equally. For this reason, all control panels for 
this type of equipment should be equipped with an ammeter for 
each motor, ammeters to be mounted close together for ease of 
observation. 

24, The elevator and dumper equipment should have double 
scale meters with zero in center for forward and reverse move- 
ment, as it has been found in some cases, one motor would be 
carrying all the load or dragging the other. The controls in 
other cases operate one motor as a generator for dynamic brak- 
ing on the return movement. 

25. (a) All controls should be heavy duty with the simplest 
form of interlocking arrangement possible, for safe operation. 

(b) All contactors and terminals should be plainly and per- 


ee 


manently marked, and the adjustments so arranged that they will 
not work loose from vibration, and may be set with ordinary 
pocket tools. 

(c) The resistance units used in circuit with contactor coils 
to be of the ferrule type, for ease of removal and replacement, 
and be plainly marked on ferrules, showing ohms, to enable 
operators to quickly locate and replace such units. The panel for 
resistance units if used is to be located in an accessible safe 
place away from the bus bars and heavy panel wiring. 

(d) The large terminal studs to be extra heavy with clean 
cut threads and double nuts. Bus bars and heavy wiring to give 
free access to the terminal lugs and permit removal of damaged 
contactors without undue delay in removing bus copper. 
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(e) All wearing parts to be easily removed and _ replaced, — 
All coils and resistance units to be impregnated for moisture 
proofing, 

(f) The controls to be so arranged that they progress through 
their proper functioning of series and parallel in succession should — 
the operator throw the master control full over to the parallel 
point, 

26. The series motor controls to be so arranged that any 
failure of control equipment will cause motors to stop and not 
race to destruction. This can be protected against by speed limit 
switch on end of motor shaft as part of control. 

Respectfully submitted. 
COMMITTEE ON STARTERS AND CONTROLLERS, 


Outline of the Proposed Manual on Electric Arc Process Which 
Should Effect Economies on Roads 


Committee :— 


IX. Wanamaker, chairman, electrical engineer, Chicago, Rock 
Island & Pacific Railroad; E, H. Hagensick, electrical engineer, 
Union-Pacific Railroad; G. T. Goddard, general electrical foreman, 
Illinois Central Railroad; F. J. Hill, chief electrician, Michigan 
Central Railroad; G. E. Murray, electrical engineer, Grand Trunk 
Railroad; Ernest Lunn, electrical engineer, Pullman Company; A. 
M. Frazee, electrical engineer, Duluth, Missabe & Northern Rail- 
road. 


To THE MEMBERS: 


Your Committee begs to report that in line with the discussion 
at the semi-annual meeting in Atlantic City, it has prepared a 
questionnaire which will be mailed out to the mechanical heads of 
the various railroads shortly after the convention, as indicated 
herewith. 

The electric arc welding process in railway work has developed so 
extensively that many railway mechanical officers have expressed 
the opinion that in view of such growth and use in locomotive 
and car equipment, and especially on such equipment as is offered 
in interchange, that it would be very beneficial to the railroads if 
a welding manual was developed that would show at least one safe 
way for applying the electric arc welding process for each type or 
kind of job that may be safely and economically performed. 

Extensive instructive work of this nature has been perfected for 
the use of oxy-acetylene welding and is available from many 
sources, but it seems no extensive effort has been made in co- 


ordinating the best practices for the application of electric arc - 


welding. The Association of Railway Electrical Engineers has 
appointed a committee to develop such a manual for electric arc 
welding which they can—upcn completion—present to the Me- 
chanical Division of the A. R. A. for its study and use, should they 
so desire. 

A study has revealed that many railroads have not received full 
benefits to which they are entitled from the use of the electric 
welding process, due to their inability to obtain authentic, reliable 
instructions and practices for their safe guidance in the use of this 
process. 

In view of the existing conditions, the A. R. E. E. is endeavor- 
ing to collect from as many railroads as possible, a list of all jobs 
that are being successfully welded on their individual properties, in 
order that such applications as have been tried and proven may be 
included in the manual prepared by the electric welding committee 


lt is understood that several roads now have in existence ex- 
cellent, up-to-date, electric welding manuals, instructions and prac- 
tices, covering all of the important welding jobs performed. 

As soon as sufficient data and information can be collected from 
the various roads, it is the intention of the Committee to invite a 
number of railroads to volunteer the services of one of their weld- 
ing and mechanical officers to meet with the Committee, so that at 
least one good method of application for each job be recommended 
in the manual as satisfactory. 

It is felt that such a manual, properly gotten up and maintained 
up to date, will do much to promote the safe and economic use of 
this process, and to this end the hearty co-operation of all of the 
railroads is requested. 


In getting up this manual, as a general guide for the application — 
of electric arc welding to the different classes of metals generally — 
used on railroads, the practice employed should be described, in- — 
cluding before and after treatment, if any, for the welding of the 
different metals as follows: 


1. Cast steel castings. 

2. Rolled steel plates and shapes. 

3. High carbon steel. 

4. Wrought iron plates and shapes. 

5. Gray iron castings (cast iron). 

6. Malleable iron castings. 

7. White iron castings, 

&. Galvanized iron and steel plates. 

9. Bronze, brass and other non-ferrous metals, including 
aluminum, 


10. Alloy steels, including tool steel and manganese steel. 

It is recognized that the method. and procedure required for each 
of the different metals in use vary widely, depending upon the 
nature of the service. For example, a common cast steel casting 
between engine and tender may be restored to dimensions by the — 
use of a metal applied by the electric arc without further treat- 
ment and satisfactory service obtained, whereas a worn cast steel 
coupler shank, when restored to dimensions by the use of a metal 
applied by the electric arc, should afterwards be annealed, in order 
to obtain safe and satisfactory service. 

In view of this, detailed description—and prints where possible— 
are desired on some of the more important welding applications, i 
as follows: 

Locomotive firebox welding, including type of joint and pro-— 
cedure of applying metal, and where applied in sections, the order — 
of the sections. fi 

Welding of large and small flues, stating whether or not the 
boiler is filled with hot or cold water during welding, and advan- 
tages claimed. i 

iVelding of locomotive frames, including an example of hori- 
zontal and vertical members—whether before or after treatment — 
is employed. i 

The welding of motion parts, exclusive of main and connecting 
parts, on which welding is not permitted, describing method, and — 
treatment before or after, if any, for each part. 

Welding of locomotive cylinders and other cast-iron parts, va 
ing detailed methods employed. 

In addition to the above, as much information as consistent on 
the welding of parts, as follows: _ 


is \ 

Tender tanks 
Freight and Passenger Car Equipment: | 
Truck sides. i 
LS 


Boisters. 
Couplers. 
Axle journals and other castings. 
Car frame fabrication, and any other important applications. — 
Shop Equipment: 
Information as to the use of arc welding in the repair andi 4 
maintenance of shop facilities and equipment will be valuable — 


: 


i 


_ 


a 
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and should be included, as, for example, the welding on of 
tool tips and the building up of worn machinery parts. 
Track Welding: 

While the use of the electric arc in the repair and main- 
tenance of track parts—frogs and crossings—has not been 
so extensive that a great deal of very valuable work has been 
done, it is requested that as much detailed information as con- 
sistent be given of such work as may have been performed 
by each road, including the building up of manganese steel 
track parts. 

It is realized that the information requested will require con- 
siderable effort, but it is felt that the effort will be well rewarded 
when the complete information has been assembled and perfected 
for the mutual benefit of all. 

Your Committee has already collected a large quantity of data 
to be checked and incorporated in the manual during the coming 
year. 
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After studying the manuals that have been prepared by different 
railroads, your Committee concluded that the form of manual 
should be loose-leaf, standard letter size. 

Your Committee has also made a study that will enable them 
to draw up a definite method of specifying the size of electric arc 
welding equipments in such a manner that the various manufac- 
turers can bid on same by using their own equivalent specification ; 
that is, the A. R. E. E. Manual Specification will make it clear to 
the buyer of a welding equipment as to the actual capacity of the 
equipments offered him for purchase, regardless of the way in 
which the specification is expressed by the individual manufac- 
turers. 

Your Committee has undertaken quite a large task, and the 
hearty co-operation ef all of the members of the association is 
very much desired. 


Respectfully submitted, 
COMMITTEE ON ELectrtc WELDING. 


Report of Committee on Economics of Electrical Appliances 


Data Gathered Shows That Large Savings Have Been 
Effected By Installing Electrical Devices 


Committee :— 


E. A. Lundy, chairman, E. A. Lundy Company; J, A. Andreu- 
eetti, assistant electrical engineer, Chicago & North Western Ry.; 
G. W. Bebout, electrical engineer, Chesapeake & Ohio Ry.; E. H. 
Hagensick, electrical engineer, Union Pacific Railroad; R. G. Gage, 
electrical engineer, Canadian Pacific Railway; George E. Murray, 
mechanical and electrical engineer, Grand Trunk Railway. 


To THe Members: 

The railroads of this country are confronted with the serious 
problem of lowering operating costs and speeding up production. 
Electrical applications have demonstrated their value time and 
time again in this regard. 

The Association has for some time felt that if definite data 
could be collected showing the various economies effected by elec- 
trical applications, and brought to the attention of railway officers 
that it would help materially in getting a greater appreciation for 
this end of the work. 

It was with this thought in mind that this Committee was ap- 
pointed. The following paragraphs together with the table whicn 
accompanies this report, will show that the economies effected by 
certain electrical applications have been large and also, that in a 
number of cases, better service was an important item, 

Believing that a detailed analysis of the typical examples furn- 
ished by the roads, showing just how the economies were brought 
about would be of interest, the most important of those are 
enumerated below. 

Pumping Stations 
BALTIMORE AND OHIO. 
Present yearly net savings, $1,740. Approximate return, 58%. 
Chiefly by elimination of labor. 
CENTRAL OF Ga. 

Present yearly net savings, $419.88. Approximate return, 27.26%. 

Steam plant replaced by electrically driven, automatically con- 
trolled centrifugal pump. Pump controlled by float switch in top 
of tank one mile from pump. Saving effected by releasing pumper, 
foc N. W. Ry. 

Present yearly net savings, $6,000. Approximate return, 100%, 

By electrical operation (Automatic) we were able to save on 
Jabor, fuel and switching charges and give better service. 
mae we Gr IL, Ry. 

Present yearly net savings, $1,542.92. Approximate return, 95%. 

Elimination of pumpers, reduction of fuel, oil and shop expense, 
compared to current, labor of signal men and pump repairman. All 

—ifew equipment contemplated is electric. 
mee. aw St. L. Ry. 

Present yearly net savings, $150. Approximate return, 20%. 

Cost of operating steam plant, $6,400 per annum. 

Cost of operating electric plant, $4,000 per annum. 

Fixed charges on additional investment, $800 per annum. 


Saving of $1,500 per annum. 


Pumps automatically operated, saving pumpers’ wages. 


Lone IsLtAND RAILROAD. 
Present yearly net savings, $900. Approximate return, 36%. 
Savings realized by reducing labor charge as well as slight re- 
ductions in maintenance as regards fuel and boiler inspection. 
Maine CentraL R. R. & PortLAND TERMINAL Co. 


Present yearly net savings, $3,497.76. Approximate return, 
134%. : 


Labor and coal account for savings. 


INGE Yor Ge Vio eles 

Present yearly net savings, $12,500. Approximate return, 40%. 

Automatic control eliminating attendance is greatest factor and 
greatly decreased maintenance of electric drive as against steam 
plants. 

ING MUN a Camts i IRI IR 

Present yearly net savings, $11,036. Approximate return, 284%. 

Savings realized by elimination of boiler plant, electric generators 
and labor and sub. of purchased power. 

Saving is $2,800 per vear as average. 
NorrotK & WESTERN. 

Present yearly net savings, $6,000 (Est.). 
e546 (CEst.). 

By electrical operation were able to cut off men necessary 
for handling coal, ete, and saving in fuel necessary for steam 
operation. 

NORTHWESTERN PAciric. 

Present yearly net savings, $204. Approximate return, 63.5%. 

Eliminated attendant at $14 per month. Gas engine replaced by 
automatically controlled electric motor with estimated saving of 
$3 per month in energy, maintenance and depreciation charges. 
Prorta & Eastern Ry. 

Present yearly net saving, $4,000. Approximate return, 46.28%. 

Paid water company average of $7,000 per annum for water. By 
installing duplicated centrifugal pumps, electrically driven, power 
charge averages $3,000 per annum. 

Saving of $4,000 per annum. 

PERE MARQUETTE RAILWAY. 

Saving of 50%. 

Dispensing with pumpers.and low rate for. power. 
Wasnasn Ratiway CoMPANY. 

Present yearly net savings, $2,800—one installation. 
mate return, 43%. 

Difference in cost of coal and electric current, $780. 

Decreased maintenance, $100. 

Reduction in operating labor, $1,920. 


Los ANGELES & SALT LAKE. 


Approximate return, 


‘Approxi- 


Present yearly net savings, $1,900. Approximate return, 20%. 
Orecon SHoRT LINE RAILROAD. 
Present yearly net savings, $18,000, Approximate return, 50%. 


Reduction in electric power vs. coal, labor, fixed charges saved, 
switching coal. 
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OREGON-WASHINGTON R. R. & Nav. Co. 
Present yearly net savings, $10,000. Approximate return, 68%. 
Dispense with two 150 hp. boilers, 3 firemen, 1 ash handler. 
Also net saving between electricity and coal. 


Coaling Stations 


Detailed information pertaining to Coaling Stations as shown in 
part in the table is given below: -: 
BALTIMORE & OHIO. 
Present yearly net savings, $3,000. Approximate return, 50%. 
By eliminating labor, fuel and maintenance - on old steam power 
plant. 
CrPSeas : 
All coaling staticns originally electrically equipped. 
ig ONLINE ili Rca dah dst dace 
Present yearly net savings, $11,200. Approximate return, 33%. 
More efficient service. 
Norrotk & WesTERN Ry, 
Present yearly net savings, $35,000 (Est.). Approximate return, 
75% (Est.). 
By electric operation were able to cut off men necessary for 
handling coal, etc., and saving in fuel necessary for steam operation. 


PERE MARQUETTE RAILWAY. 


Present yearly net saving, 50%. Approximate return, not known, 


Labor and low rate for power. 

WasasH RAILWAY. 
Present yearly net savings, $280. Approximate return, 24%. 
Decrease in maintenance labor. 

Union Paciric R. R. 
Present yearly net savings, $400. Approximate return, 20%. 
In reduced expenditure for fuel, supplies and maintenance. 
The change also resulted in more reliable operation. 


Car and Locomotive Shops 


The typical examples as shown in the table for Car and Loco- 
motive Shops are given in detail below: 
Gonliic ee Rove 
Installation of motors was not for saving but for efficiency and 
because of lack of power generated by power plant. 
GL GRGN GES Tala aRe. 
Present yearly net savings, $2,000. Approximate return on in- 
vestment. 
LEHIGH VALLEY RATLROAD. 
Present yearly net savings, $3,500. Approximate return, 6%. 
Decreased maintenance; also less delay in making repairs to 
equipment passing through shop. 
Nasu, Cuatr. & St. L. Ry. 
Present yearly net savings, $10,000. Approximate return, 15%. 
Replaced slide valve type stationary engines with A. C. motors. 


PrerE MARQUETTE RAILWAY. 
Present yearly net savings, 60%. Approximate return not known. 
Low rate for power and reduction in labor costs. 


San Antonio & ARANSAS Pass. 
Present yearly net savings, $14,400. Approximate return, 120%. 
Difference between cost of electricity and fuel, plus labor and 
maintenance of steam plant. 


WABASH RAILWAY. 

Present yearly net savings, 

mate return, 24%. 

Permitted the shutting down of stationary plants except during 
the heating season. 

Union Paciric R. R. 
Present yearly net savings, $2,150. Approximate return, 33%. 
Due to more economical operation, and saving the wages of one 

engineer. 


$4,000—one installation. Approxi- 


Los ANGELES & SALT LAKE. 
Present yearly net savings, $2,500. Approximate return, 20%. 


Orecon SuHorT LINE RAILROAD. 
All shops have been equipped with electrically driven machines 
for many years. This has resulted in more economical operation. 


Orecon-WasHINGcTON R. R. & Nav. Co. 
Less first cost. maintenance and low power rates compared to 
boiler installations, steam engines and fuel costs. 
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Turntables 


The typical savings for the turntables show several interesting 
installations. 
CG. ete leva 
Present yearly net savings, $4,000. Approximate return, 100%. 
LEHIGH VALLEY RAILROAD. 
Present yearly net savings, $540. Approximate return, 8%. 
IND AC. he Sinhala, 
Present yearly net savings, $16,108.40. Approx. return, 100%. 
Moving dead engines—spotting engines—*relieving 8 laborers— 
per day—3 shifts. 
NorTHWESTERN PACIFIC. 
Turntables had been previously hand operated. Approximate re- 
turn, 100%. : 
PERE MARQUETTE RAILWAY. 
Present yearly net savings, $10,080. Approx. return, not known. 
Labor of one man each table. 


WABASH RAILWAY. 
Present yearly net savings, 1 inst., $150. Approx. return, 18%. 
Maintenance of electric tractors is approximately $150 per year 
less than maintenance of other types of drivers. 
Los ANGELES & SALT LAKE. 
Present yearly net savings, $300. Approximate return, 10%. 
Less upkeep on electric motor than air motor. 
OrEGON SHORT LINE RAILROAD, 
The electric driven turntables have been in service many years. 
This expedites turning of power. 


Electric Arc Welding 


The information given for the typical examples of electric arc 
welding show many worthwhile economies: 
Cet Corer ey 

Savings in labor in repairs to leaky flues. 

Savings in material by building up worn parts. 
(Oe dn tea ION A 

Saving of 50% effected by use of electric arc on such work as 
welding flues, fire boxes, tanks, cabs, etc. 
LEHIGH VALLEY RAILROAD. 

Arc welding on firebox sheets at the system shops reduces cost 
about 40%. 

Butt welder results in saving of about 75% on flue work. 
Nv C2 Se Situs 

Electric flue-welder. Cost of -old way 10c per 2-inch fies cost 
of present lc per 2-inch flue. 


IN PY et Ne el Se cee lees 

Better service. 
NORTHWESTERN PACIFIC. 

Welding of engine frames, saving of labor, material and time 
of engine out of service incident to this work. 
PERE MARQUETTE RAILWAY. 

Approximately $3,000 per annum each machine. 
San Antonio & ARANSAS Pass. i 

Reclaiming cast steel locomotive parts, viz., driving boxes, loco- 
motive frames, truck frames, coupler castings, coupler knuckles 
and other cast steel parts of locomotives and cars. 


Los ANGELES & SALT LAKE. 


Locomotive driving tires can be built up with electric welder in 
Saving, ap- 


4 hours as against 8 hours with the oxyacetylene. 
proximately 75c per hour. 
OreEGoN SHorT Line RaILRoap. 

Saving in labor due to eliminating forge welds. 
eliminating dismantling of machinery. Electric welding of boiler 
flues in place reduces labor and keeps locomotives in service for 


longer periods of time. rss 


The ‘following information was given in addition to the oa 
_ information requested. 


CANO Wi Re 


Installation of a crane for cinder jeaaatine! Saving of som 


per year—labor. 
CocK Cr Sc en tae 

Air-compressors used in yards for testing and charging train 
lines. 
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LEHIGH VALLEY RAILROAD, 

Have in use about 85 electric trucks. Five at one point save 
approximately $8,400 annually in labor and more rapid handling 
of material; one at another point saves $1,000 annually. 
miter @ ST. L. Ry. 


1% ton storage battery crane truck does work equivalent of 8 
men. 


Seve N. H. & H.R. R. 

Eleven electric motor driven air-compressors aggregating 2,514 
hp. Service was the controlling factor. Due to the fact that 
engines formerly used were in bad condition electric driven com- 
pressors were installed. Other economies were effected but were 
of secondary importance. 

NoRTHWESTERN PACIFIC. 

Air-compressors at three locations changed from steam engine 
to electric motor drive. Steam hammers changed to air drive 
from electric driven compressors. Electric driven locomotive hoist. 
PERE MARQUETTE RAILWAY. 

One air-compressor motor driven service increased 75% sav- 
ing, approximately $10,000 per annum on labor and power factor 
correction. 

RuTLanp RAILROAD. 

One cinder conveyor—decreased 

factor. 


SOUTHERN PaciFic 

Trucks and tractors are used for freight handling and baggage 
handling at some points with considerable economy over the hand 
method of doing this work. All new air-compressors are elec- 
trically driven and in some cases steam driven compressors are 
being replaced by electrically driven compressors, as a matter of 
economy in fuel cost. 
WasBasH RAILWAY. 

Eight electrically driven air-compressors effecting a saving of 


labor cost was determining 
Saving unknown, ’ y 


approximately 10% over steam. 


Union Paciric R. R. 

Crane type truck in roundhouse for handling heavy parts. Fixed 
charges on crane are about $2 per day. A saving of 50% of man 
hours required for above operations can be effected as compared 
with ordinary method of using chain blocks hung from roof truss. 


-A Masonry Bridge in Northern 
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OrEcon SHort Line Raizroap, 

Saving in purchased power, made by consolidating all service 
with transmission lines and taking one point: at higher voltage 
and better load factor. 


OREGON-WasHiNncTON R. R. & Nav. Co. 
Electric transfer table operating between machine shop, car 


repair, boiler shop, etc., carrier mechanism running on depressed 


tracks. Better service controlling factor. Saving not determin- 
able. 


A careful analysis of the table and the above paragraphs will 
show conclusively that electrical applications are an economic 
necessity and that their universal use will make possible a more 
economical operation of our roilroads with a resulting speeding 
up of transportation, 

The Committee féels that an intensive educational campaign to 
railway engineers and officials will ultimately result in an increased 
usage for electrical equipment and the resulting economies. 

The purpose of this campaign should be to show the railway 
officers and men by means of specific operating data, how certain 
definite advantages may be derived through the electrification of 
their facilities. 

To convince the railway officers and engineers of the importance 
of a competent and authoritative electrical department and of the 
necessity of modernizing present shop facilities and other branches 
of railway activities. 

Technical magazines that are read by the railway men could 
assist this cause materially in their editorial columns. The manu- 
facturers of electrical equipment in the advertising pages of these 
papers would also help the cause by having their copy feature 
economical phases. 

The Committee feels that the report this year is merely a start 
in the right direction and hopes that the information may be of 
some assistance in furthering the cause of electrical appliances on 
the railroads. 


The Committee wants also to thank all those that have assisted 
in compiling the information that has made this report possible. 


Respectfully submitted, 
COMMITTEE ON ECONOMICS OF ELECTRICAL APPLIANCES. 
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Overhead Distribution and Contact Systems 


Factors in Heavy Electric Traction Installations Which 
Make for Economy and Efficiency 


By R. E. Wade 


General Electric Company 


EFORE taking up the subject of this paper in more or less 

detail it is well to briefly consider the relative importance 

of the several major features which combine to make up an 
electrified railroad system. 

Assuming that we are dealing with an existing railroad the three 
general features are: 

1. Power Generation or Supply. 

2. Motive Power. 

3. Distribution and Contact System. 

While all three features receive the attention of the best talent 
available and in some ways are of equal importance, it is self- 
evident that Power Generation or Power at the Source stands 
first. 

Continuity of power supply at a reasonable cost must be guar- 
anteed before electrification can be seriously considered. Dupli- 
cation of units and years of experience in design and operation 
have eliminated this feature as a “system” problem except for 
continued effort toward economy. 

While the motive power feature is still in process of develop- 
ment, and particularly when dense traffic is involved, it must be 
credited with due amount of importance. When the system is 


Shows 


Simple Catenary Construction with Two Contact Wires. 
Side Bracket Supports on Tangeut Track 


considered as a whole, its subdivision into many units and develop- 
ment to date disposes of it as a “system” problem except as re- 
gards reduction of fixed charges or annual maintenance. 

The third feature, distribution and contact system, which we 
have particularly in mind, can be logically considered as second 
in importance to power generation or supply from a railroad 
system standpoint, 

“ Tt is the necessary connecting link between the source of power 
and the motive power units, and the importance of this link is 
emphasized on single track railroads. In fact, overhead distribu- 


tion and contact system failures are in the same class with track 
failures, though this fact has been recognized only during the past 
twelve or thirteen years. Previous to that time, contact systems 
were left largely in the hands of purchasing agents and line fore- 


men. 

With the advent of heavy electric traction and the demand for 
the delivery of larger and larger blocks of power to motive power 
units, moving at high speed, distribution and contact systems began 


Simple Catenary Construction, With Two Contact Wires Supported 
on Wood Poles. Shows Pull-Offs from Backbone on 10 Degree 
Curve 


to receive the proper study and attention due them on the part of 
engineers and railroad operating men. 

The general subject is both comprehensive and interesting. 

The engineer responsible for their design, construction and 
operation comes in contact with: 

Mechanical engineering in connection with overhead supporting 
structures and attachments, catenary system and feeders, with all 
fastenings and fittings; 

Chemistry in connection with corrosion due to atmospheric and 
other destructive agents causing corrosion; 

Local and general weather conditions as affecting structure and 
wire and cable loading and insulator performance; 

Railroad construction methods and railroad practices as aftect- 
ing structure design and location; 

Railroad operation as affecting sectionalization of line and con- 
struction methods ; 

A general knowledge of insulation and electrical work. 

Last, and not of less importance, a general knowledge of rail- 
road men and their methods. 

The duties of the distribution engineer require that he make 
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a careful and, sometimes critical, study of roadway, track con- 
ditions and maintenance. He must also give careful attention to 
classification of material, in connection with excavation and 
foundations, overhead obstructions, bridges, for structure attach- 
ments, wire crossings; and railroad, telegraph and other lines; 
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An Unusual Application of Side Bracket Supports on Tubular Steel 
Poles. Shows Direct Suspension for Contact Wires on 3-Phase 
Electrification 


disposition of timber endangering lines; and many other details 
too numerous to mention are unexpectedly encountered. 
It is sometimes necessary to check up right of way, alignment 
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of tracks, side and over clearances, and similar points; and occa- 
sionally desirable to relocate certain tracks in yards, adjust super- 
elevation on curves in the interest of structure economy and panto- 
graph operation. 


Development of Distribution and Contact Systems 


While it might be interesting to trace the development of the 
distribution and delivery of current to electric cars and locomo- 
tives from the first experiments with street cars, for the purposes 
now in view it will suffice to say that the long familiar wheel 
collector, and method of suspending trolley or contact wires and 
feeders as used for street railway line are the results of many 
years of investigation and much creditable work. 

This system of collection and distribution is reasonably satis- 
factory for small current values and relatively low speeds, and 
except for minor details has remained unchanged for a number 
of years. 

Following the local street railway system came the interurban 
lines with heavier cars and with increased demands as to current 
and speed. 

The natural way to meet the new conditions was to enlarge 
the wheel collectors and contact wires and fittings and use the 
same methods of installation and operation as were employed on 
street railways; and during this stage of development the re- 
quirements were very well met in that way. 

Then came interurban systems with roadbeds suitable for the 
operation of heavy trains of cars at still higher speeds. 

Engineers and operating officials began to realize the necessity 
for providing current distributing and collecting systems with 
certain characteristics not possessed by the overgrown street rail- 
way construction. 

Finally came what is known as heavy electric traction, which 
involved the electrification of standard steam railways and the 
handling of heavier tonnage and with higher average speed than 
had been accomplished with steam motive power. Before pro- 
ceeding further it is well to state that the term “distribution and 
contact system,” as used in this paper, is intended to include sup- 
porting structures, insulation, feeders, contact wires, connections 
between feeders and contact wires, catenary strands, and fittings, 
and rail bonds. 

The high voltage power transmission system, while generally 
involved, is not included. 


Catenary' System 


‘ 


‘catenary system” is intended to include the over- 
immediately over the tracks, namely, the catenary 


The term 
head wires 


Compound Catenary Construction With Steel Messenger, Feeder As Secondary Messenger and Laced Suspension for Two Contact Wires 
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Or messenger wire; the auxiliary or secondary messenger, when 
used; the contact wire or wires; and the hangers and clamps 
used for fastening the above parts together, 

Catenary systems, which have generally supplanted direct sus- 
pension systems for heavy work, are of two general types: simple 
and compound. 

The simple type, which is generally limited to spans up to about 
180 ft. in length, consists of the messenger or catenary, and con- 
tact wire or wires with suitable hangers. 

The compound type, which is generally used for longer spans 
than those mentioned, consists of messenger, secondary messenger 
or auxiliary wire, and contact wire or wires. On existing work 
contact wires are suspended from secondary or auxiliary wires by 
means of loop hangers or clamps. 

While there are a variety of catenary systems in use, they all 
possess one common feature—the main supporting member known 
as the catenary or the messenger. The principal differences in 
design concern the methods of supporting contact wires and ad- 
justing them so as to satisfactorily follow track alignment. 


Principles of Design 


For a number of years distribution engineers have mutually 
agreed that either of two basic principles of design would pro- 
vide a satisfactory contact member for heavy traction. 

1. A perfectly rigid and smooth contact wire or member, in- 
stalled and maintained at an absolutely uniform distance from 
perfectly rigid and smooth track rails, : 


This is obviously impracticable on account of economic and other 
reasons. 


Two applications of this principle have been made—one, ex- 
periméntally in France, when a fabricated steel truss with contact 
strip on under side was suspended over the track; and a commer- 
cial installation consisting of two steel strand messengers and 
one contact wire, in triangular relation, and assembled with tri- 
angular pipe frames, resulting in rigid spots at each pipe frame, 
with more or less flexible wire structure between. Both attempts 
were failures, the latter installation being modified to make it 
suitable for operation. 


2. A uniformly flexible contact member, of uniform weight, 
in combination with track rails as maintained by the average 
better class railroad. 


While the ideal as to flexibility and uniformity in weight has 
not been attained, it has been closely approached, and further im- 
provements are being made from time to time. 

Features Governing Design—The principal points governing 
the design of an overhead catenary and contact system (except 


Cross Catenary Spans on Wood Poles, 


for proportioning of parts to meet load conditions and corrosive 
conditions) are: speed, amount of current to be collected, and 
type and characteristics of current collector used. 

Speed and Current Collector—Most heavy attraction proposi- 
tions require provision for speeds up to sixty or seventy miles per 
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hour, and the pantograph trolley is almost universally used for 
collecting current. In the United States, except for one or two 
instances, the collectors are fitted with pans. For small current 
values, a single sheet iron pan with a pressure of about 18 pounds 
on contact wire is used. With the heavier currents, two pans 


Overhead Special Work in Yard Showing Combination ‘Catenary 
and Signal Bridges 


fitted with renewable contact strips and with a pressure of from 
25 to 35 pounds are used. 

Desirable Features in Contact Member Design.—It is desirable 
to provide a contact member: ; 

(a) Which is subject to the least amount of mechanical wear 
and injury from collector. 

(b) Which will deliver the desired amount of current to a col- 


Supporting Simple Catenary Construction for Nine Tracks 


lector, of practicable design, without sparking and consequent 
wear on this account. This means maintaining, as nearly as pos- 
sible, uninterrupted contact between contact member and col- 
lector shoe. 


(c) Which will operate without undue noise and will provide 


{ 
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smooth and sparkless transition of collector at overhead switches, 
anchoring and sectionalizing points. 

Current Collecting Capacity—Current collected per pantograph 
varies between 80 and 800 amperes, while running, and with some 


Modern Compound Catenary Construction on Swiss State Railways 
Shows Anchor Bridge with ‘‘H’’ Beam Columns 


work now contemplated, may go as high as 3,500 amperes under 
acceleration. 

With small current values, and reasonably flexible construction, 
collection can be successfully accomplished with one contact wire 
suspended by loop hangers. When current reaches 600 amperes, 
however, experience has shown the desirability of using two con- 
tact wires located in the same horizontal plane, and free to move 
independently in a vertical plane so as to have at least one flexible 
contact wire in contact with pans at all times. 

With such an arrangement currents of 6,000 amperes have been 


| ~ collected at speeds of 30 m.p.h. and without sparking. 


With these large current values it is necessary to maintain posi- 
‘tive electrical connection between contact wires and other parts 


mw me 
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Compound Catenary Construction Showing Displaced Messenger, Cross Cat 


Steel 


of catenary system, 


‘contact wires from auxiliary wire. 
Adjustment of Contact Wires to Curvature of Track 


Two schemes have been used for this purpose: 


and recent developments have indicated the 
practicability of using a flexible strand or lacing for suspending 
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1. Pulloffs from wires of the catenary system to the structures 
or bridles of steel strand fastened to structure. 

2. Displacement of or offsetting messenger towards outside 
rail, with hangers; and auxiliary and contact wires in a resultant 
inclined plane. 

There is a technical objection to the first scheme on account of 
adding undesirable weight to the contact wires, and same objection 
to the general appearance of the construction. Experience does 
not justify the former objection. 

The second scheme, however, does not function properly when 
curvature reaches a certain value, on account of higher stresses 


Compound Catenary Construction on Heavy Curve. Shows Dis- 
placed Messenger Guyed Bridges and Pull-Off Poles with Tubular 
Steel for Columns 


in horizontal plane with constant vertical weight per foot, and 
rigid hold-down attachments must be applied to contact wire or 


pulloffs resorted to. 
Tensioning of Wires-——Much time and money have been ex- 


oI, 
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enary Span and Side Bracket Supports with Self Sustaining 


Poles 


on attempts to perfect some device 
in all wires of 
during seasonal 


pended in European countries 
which will automatically maintain even tension 
catenary system, particularly contact wires, 


changes in temperature. ‘ 
To date no satisfactory system has been devised, and experience 


in the United States has not proved the necessity for such a device. 


362 RATLWAM 
The elasticity in line wires and supporting structures apparently 
supplies enough “spring action” to take care of the situation, Re- 
cent inquiries, addressed to railroads in the East, developed the 
interesting fact that, since their electrification some years ago, 
and though subjected’ to a wide variation in temperature and 
other seasonal changes, they have had no occasion to adjust ten- 
sion in contact, auxiliary or messenger wires or cables. 

Alignment’ of Contact Wires——Some engineers argue in favor 
of staggering or displacing contact wires in a horizontal plane so 
as to distribute wear on pantograph shoe. It is possible that with 
low wire and unusually good track maintenance, that such dis- 
placement would be desirable, however, with wire from 22 to 24 
ft. above rail, with the usual track conditions, and pantograph 
frame and locomotive spring flexibility, it is found that such 
treatment is not necessary. 

Steadies for Catenary System—With a 300 foot structure spac- 
ing, messenger and contact wires will probably need steady at- 
tachments at all structures, to prevent swaying of wires with 
collector and too much horizontal displacement by wind. 

Wind pressure conditions must be studied on the ground from 
records and observations, and the proper treatment determined. 
It may be necessary to hold the wires between structures where 
wind pressure is heavy. 

Anchorages for Catenary System—There is a diversity of opin- 
ion as to the frequency of anchorages for catenary systems. 

The general tendency is to make no special provision for an- 
chorages other than those automatically provided at sectionalizing 
and other points. 

Grade in Contact Wires—The proper grade in contact wires, 
when reducing height on account of overhead obstructions, is 
largely dependent on type of catenary construction, speed, current 
collector, and characteristics of collector. A one per cent grade 
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(a) Contact Wires——For contact wire use has been made of 
hard drawn copper, steel, and several of the higher tensile alloys 
coming under the general classification of bronze. 

Steel has not been satisfactory on account of rusting and arcing, 
and is probably out of consideration as a contact member for 
overhead contact systems. Xx é 

A comparison of the other two metals develops higher con- 


Arc Weld Rail Bond for Application to Head of Rail 


ductivity and lower cost in favor of copper; and longer life and 
better general physical characteristics for the bronzes. 
The latter have much to recommend them when conductivity 


An Example of Compound Catenary with Loop Hanger Suspension for Contact Wire. 
Structure and Light Weight Steel 


is largely used by high speed roads in this country, though grades 
as low as one-half per cent exist, 
This point must be decided according to the facts in each case. 


Materials for Catenary System 


This important and interesting subject is being given close and 
universal study at this time, particularly in connection with cor- 
rosion. 


Also Shows Double Insulation, Pull-Offs From 
Bridges F 


is not an important factor and when dense traffic calls for greater 
dependability and longer life. 
b) Other Members of System.—There are undoubtedly local- 
ities with dry air, free from destructive agencies, where steel 
with the best commercial galvanizing and sherardizing is satis- 
factory and economical. 
When, however, the system is subjected to salt air, gases from 
locomotives (either during a long construction period, especially 
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in moist climate, or permanently), smelters, coke ovens, or in some 
cases, Cities, it 1s necessary to adopt some metal or combination 
of metals highly resistant to the destructive action of such agencies. 

It has been found that the outer wires of a steel strand protect 
the inner wires from corrosion, and advantage is being taken of 
this fact by the various metal manufacturers in bringing out 
strands of various combinations for messenger with more or less 
non-corrosive metal forming the outside layer. 

Some combinations use high tensile, protected steel for core, 
and some propose a high tensile, bronze core. 

In all such strands considerable conductivity can be obtained 
together with high tensile strength. 

When conductivity is not a factor in catenary system, considera- 
tion is being given to high strength alloy strand for messenger. 
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renewal stubbs, applied to that portion of pole above ground, 
eliminate the eventual necessity for disturbance of line wires 
when repairs must be made. 

The use of concrete poles has been confined principally to street 
railway and power and light distribution work. The majority of 
these poles are of the solid reinforced design, though some use has 
been made of the hollow reinforced pole. 

When properly made, of proper materials, concrete poles pos- 
Sess the maximum life characteristics. They are, however, rela- 
tively expensive and more or less limited in application as is the 
case with wood. 

Furthermore, they are subject to a great variation in quality 
on account of liability of variation in workmanship and material. 

The hollow pole, when made in a centrifugal machine, owing 


Gas Weld Rail Bond for Application to Head of Rail 


(c) Fittings—When special corrosive conditions are to be 
met, all catenary fittings should be of non-ferrous metal. 


Supporting Structures 


(a) Material—Use has been made of wood, concrete and steel 
for this purpose, and it is probable that good arguments can be 
advanced for all three in special cases from the standpoints of 
economy and local conditions. It is also probable that steel will 
be used for the more important works, at least east of the Mis- 
sissippi River, for some time to come. 

Factors governing the selection of type of structures and ma- 
terial for structures’ are: Reliability; Economy; Appearance. 


to the great density of concrete, has special strength, elasticity and 
resistance to moisture penetration. The latter point being valuable 
in connection with protection of reinforcing steel. 

Structure design must be determined by careful study of the 
conditions in each case. 

(b) Types—For single track the familiar side bracket support 
has many advantages. 

For two tracks and over, the self-sustaining bridge, guyed 
bridge or guyed cross span are used, The guyed structure is 
economical, and the cross span offers little interference with 
vision, but local conditions often prohibit the use of guys. 

The general tendency in structure design is to provide mini- 


Solid Stud and Tubular Stud Railbonds 


It is not impossible that if roads were close to the source of 
supply, and transportation charges small, western cedar poles, 
with their excellent characteristics as regards mechanical 
strength, long life and good appearance, would at least answer 
the first two requirements mentioned for single and double track 
work. Some of the power companies in the Northwest have 
abandoned steel in favor of wood, for 110,000-volt lines, purely 
on account of economy, with first cost, depreciation and all fixed 
charges taken into consideration. bs 

Life at ground level is prolonged by butt treatment and concrete 


mum number of parts, with accessibility for painting, and mini- 
mum amount of shop labor and corrosion. 

Insulation—The superiority of modern porcelain as an insulator 
is generally recognized, and the disk or suspension insulator pos- 
sesses many advantages over the pin or post type. 

It adapts itself to mechanical stresses, and the unit design per- 
mits of economical replacements. 

On the other hand, it calls for more structure height and cost, 
and an economic study must be made in each case before a decision 
as to type can be reached. 
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Sectionalizing of System 


The sectionalizing of main line and yard tracks is governed 
to a large extent by operating conditions and can be determined, 
in detail, only after a study on the ground and consultation with 
the railroad operating officials. 

With more than one track, the location of main line sectional- 
izing points are largely determined by existing or proposed track 


Tubular Stud Railbonds With Taper Punch and Pin 


cross over locations, particularly when employees are located at 
such points. This, of course, in conjunction with the nature of 
service. The segregation of tracks is governed by nature of 
service. It is fair to assume that in most cases when traffic justi- 
fies more than one track, all main line tracks should be inde- 
pendently insulated and switched so as to retain full operating 
flexibility and capacity as far as possible. 

The sectionalization of yard tracks is purely an operating mat- 
ter and must be determined from data furnished by railroad oper- 
ating officials. The natural subdivision of most yards into storage, 


Left—Direct Suspension for Street Railway Supported from Side 
Brackets and Welded Angle Iron on Reenforced Concrete Potes. 
Brackets for Feeder and Other Wires Cast with Pole 
Right—Steel Poles Made of Old Track Rail, with Arc Welding Con- 
nections and Solid Concrete Poles 


classification and other sections offers suggestions as to sectional- 

izing. } 
Bonding —The principal types of rail bonds used in the United 

States are as follows: 

Solid stud applied with compressor. 

Tubular stud, expanded with pin. 

Gas weld, applied with oxyacetylene flame. 

Arc weld, applied with electric arc. 


Ge 
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Type 2 has been more generally used for heavy traction work, 
with conductor under joint plates and terminals exposed, or con- 
ductor and terminals outside joint plates. The former is prefer- 
able on account of, protection against theft and damage, but re- 
quires certain space between joint plate and rail. 

Gas weld bonds have been used to a large extent on street and 
interurban roads, but have not been given a thoroughly conclusive 
trial on heavy work. They have been applied generally to the 
head of the rail and are from seven to eight inches long. 

Arc weld bonds are being tried out on heavy work, and good 


An Old Form of Counter Weight for Contact Wire Tension Adjust- 
ment. Weight Units Are Made of Concrete 


results in that line are expected. It is common practice to bond 
both rails on main line tracks and one rail only in yards. Main 
line track rails; unless carrying signal current, are generally cross 
bonded about five times per mile. The same rule applies to 
bonded rails in yards. If direct current is used for traction, and 
alternating current for signals, cross bonding between track rails 
is confined to impedence bond locations which are generally de- 
termined by the signal system layout. 

Installation of Rail Bonds.—It is probable that, generally speak- 
ing, rail bond installation has not been given the care it deserves. 
This applies particularly to types 1 and 2, which, on account of 
inherent fault, require the utmost precautions in regard to cleanli- 
ness in preparation of bond holes and bond terminal studs. The 
fault referred to is the lack of perfect contact between copper 
and steel, and the fact that even with perfectly clean copper and 
steel, if bond stud, after cleaning, is touched by fingers with nor- 


point. 


- gasolene-driven compressor and driving high speed drills 
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mal amount of surface moisture, a film of oxide is formed which 
prevents the desired current carrying contact. At the best, a 
wood percentage of bonds will in time depreciate as regards con- 
tact values. Furthermore, there has been much carelessness in 
the use of badly worn or tapered drills, and improperly sharp- 
ened drills. 

When new rail is being laid it is best to have holes drilled 
aindersize at the mill and reamed to exact size in the field. 

When existing rail is bonded the work, from start to finish, 
should be done under the close inspection of a capable and well- 
paid man with suitable assistants to follow all details. 

Hole drilling has been done in a number of ways. Some years 
ago jobs of some magnitude were bonded with ratchet drills with 
surprising results as to economy and quality of work. This 
method also appealed to the railway company from a safety stand- 


Bond with Conductor Under Angle Bar and 


Tubular Stud Rail 
: Terminals Exposed 


The use of an “old man” attached to base of rail in com- 

bination with ratchet, permitted clearing rail for traffic instantly. 
The standard collapsible track drill has been used with good 

results but requires two men and is a hazard under traffic. 

-On some later work compressed air, furnished by a portable 

mounted 


in simple and light frames, has cut the cost of drilling to what 


seems to be a minimum. 


Of the four types mentioned, type two is the simplest to install. 

The only tools needed being a taper, or preliminary expanding 
punch and a heavy machinist’s hammer. 

Type 1 requires a somewhat heavy compressor and wrench. 

Types 3 and 4 have the common advantage of good and per- 


manent contact between bond and rail if installed by a competent 
welder. 


When condition of rail joints, road bed and relative weight of 


‘rail and equipment, permit application to head of rail, the addi- 


- 


tional advantage of short length, lower cost and reduction in lia- 
bility of theft, are realized. With rails in reasonably good condi- 
tion, as regards corrosion, no preparation other than steel wire 
brushing is needed. 

The modern equipment for installation of gas welded bonds is 
not cumbersome, though it requires the use of a light push car or 
the two-man hand speeder with tray. It consists of two gas tanks, 


light hose, torch and welding wire. 


It is sometimes difficult to arrange for a satisfactory supply of 
gas when work is somewhat removed from the center of distribu- 


tion. 


Current supply for arc welded bonds on street railway work is 
generally taken from the trolley wire and the arc regulated with a 
simple and easily portable resistor set. 

For high voltage work or when bonding must be done before 


_ wire is strung, the portable gas driven generator set must be em- 


ployed. 
It seems reasonable to assume that the welded bond will eventu- 
ally become standard for heavy traction work. 


4 


Conclusions 
There is at this time a widespread interest in electrification, 


and much work is either in the preliminary stages or in progress 


ee ushout the world. 
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Gratifying progress is being made in improving designs in all 
features of the work. Larger and more efficient generating ap- 
paratus, automatic sub-stations and improvements in locomotives 
are going to make the change in motive power more attractive 
to financial men and railroad operating officials. 

The same spirit of progress is evident in connection with dis- 
tribution and contact systems which are a considerable portion of 
the electrification cost. 

Longer lived metals and better insulation, which are now being 
given much study, will cut down the fixed charges on this im- 
portant item, and a reduction in the assumed loading conditions 
will cut out the cost of catenary system and supporting structures. 

The general design and cost of the complete catenary and sup- 
porting system are materially affected by the assumed worst load- 
ing; that is, the simultaneous application of maximum wind 
velocity, maximum thickness of ice and minimum temperature. 

The Federal Bureau of Standards, the various states and engi- 
neering societies have made. determinations on this matter, and 
there is a growing feeling in some quarters that the commonly 
accepted standards are too severe. 

It is hoped by many engineers and operating people that our 
various standardizing agencies will see their way clear to make a 
reduction in such requirements with a consequent reduction in 
cost and a tendency towards furthering the important work of 
electrifying our steam railway systems. 


The First Electric Locomotive* 


N THE early part of 1880 Edison decided to investigate 

the possibility of developing a cheap and light railroad 
system that would be suitable for mining operations and 
other industrial purposes. He was well aware of the 
fact that an efficient generator would also make an eff- 
cient motor, and he planned to use one of his newly de- 
veloped generators as a motor for a locomotive. 

An Edison A dynamo was laid in a horizontal position 
with the armature toward the front and its shaft parallel 
to the axle of the driving wheel. Upon this axle, as well 
as on the armature shaft, grooved friction pulleys not in 
mechanical contact with each other were mounted. A 


The Ortalnal Electric Locomotive Presents a Decided Contrast to 
Those of the Present Day 


pivoted lever having a third friction wheel was placed so 
that this wheel carried the power from the motor arma- 
ture to the driving wheels when the operator pressed it. 

In order to conduct the current from one rail to the 
motor and then to the return rail, Edison divided the car 
wheels into two sections and insulated these. sections from 
one another by wood so that the hubs were not in metallic 
contact with the flanges. He then screwed three-legged 


* Reprinted from The Edison Monthly. 
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brass spiders to the front-side of the flanges so that they 
made electrical connection with that part only and not 
with the hubs. At the center of the spiders there were 
metal studs’ upon which copper brushes rested by means 
of which the current was taken on one side of the loco- 
motive, while at the other side it was led back to the 
other rail. 

Meanwhile, he had the track laid. For this Edison 
used light rails, about sixteen pounds to the foot—the 
gauge was forty inches—and they were spiked on rough 
ties laid on the ground in a hurried military fashion. 
This track ran from one side of the machine shop for a 
little over a third of a mile toward the ravine where the 
old Edison copper mine was located. Later it was ex- 
tended to over a mile and included some sharp curves. 
The rails of this track were to serve as conductors to 
convey the current to the locomotive and no special pre- 
cautions were taken to insulate them. 

On the 13th of May, 1880, in the presence of invited 
guests and the whole of Menlo Park the electric locomo- 
tive was set up on the tracks. A trailer equipped with 
awning roof and two benches was hitched behind and 
as many people as could sit or find a foothold upon it 
crowded on. 

It was a thrilling moment when the signal was given. 
The current was switched on, and amidst cheers, hur- 
rahs, and the waving of hats and handkerchiefs, the loco- 
motive began to move, then to pick up speed. When 
the locomotive reached the end of the road the operator 
applied the lever so violently that one of the friction 
wheels burst into four pieces. Thus ended the experi- 
ment. 

In order to continue his study without delay Edison 
had the locomotive repaired temporarily with leather 
belts. A pulley on the armature shaft was connected by 
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a belt to a larger one that was mounted on a counter- . 
shaft at the rear of the engine. This counter-shaft had 
a second and smaller pulley that was belted on to the one 
on the driving wheels by the means of a slack belt. This, 
however, could be tightened by a lever arrangement and 
pulley such as was used in the. first experiment, and thus 
the operator could regulate his speed. Two large wooden 
levers served as brakes. 

What is particularly interesting, in connection with the 
trials is the fact that Edison inserted for starting an ad- 
justable resistance in circuit with the armature and as he 
did not have room enough to conceal the whole of the 
resistance under the seat used by the operator he wound 
a part of it on one of the magnet legs of the motor. 
He immediately discovered the beneficial effects in start- 
ing that these extra windings produced—he had com- 
pounded a motor that before was only shunt wound. 
This was the first locomotive that was ever compounded 
and this principle forms today one of the essential fea- 
tures in electric railroad engineering. Also in this same 
year he invented the magnetic brakes for cars and the ~ 
third rail system which is now universally used. 

In 1882 Edison invented a system by which all the 
cars on a train had individual motors but were controlled 
by means of one controller operated in the front car. 
And in this same year his prolific mind invented the 
slotted tube surface system that eliminates the unsightly 
trolleys and wires. 

It was only due to lack of time that Edisun could not 
follow his inclination to devote his whole energies to the 
working out of all these problems, but at that critical 
period he was too much occupied with his first electric 
central station work. And yet what he did places him 
in the history of electric locomotion, as the foremost 
American pioneer of that art. 


Electric Pumping Plant on the C. & N. W. 


Notable Economies Effected by Substituting Electric Operation 
for Steam Driven Equipment 


By Joseph A. Andreucetti 


Assistant Electrical Engineer, Chicago & North Western 


T Clinton, Iowa, the Chicago & North Western rail- 

Xx road has been able to show, remarkable economies 

in operation of an electric pumping station which 
superseded one driven by steam power. 

The steam plant which was replaced was comprised of 
two 14 x 10 x 12 duplicate steam pumps, one 25 hp. and 
one 35 hp. locomotive boiler. With this equipment water 
was furnished to the engine terminal, the water being 
pumped from a reservoir which was supplied by gravity 
feed from the Mississippi river. 

The water is lifted from the reservoir and pumped to 
two standard water tanks at the roundhouse 5,500 ft. 
distant through a 14 in. discharge pipe, the total head 
being equal to 88 ft. The amount of water consumed in 
a 24-hour period is 500,000 gals. 

On account of this being a division point any inter- 


ruption in the water supply is vital and the continuity of 
service is therefore very important. The average monthly 
cost of operation with the steam equipment before the 
change was made is as follows: 


Coal delivered at plant per month........ $430 
Oil: and waste per month.:....... see 8 
Maintenance of Equipment 72. ... Jaap 200 
Wages and three pumpers:. 220) eee 311 

Total... 2h ties ae $949 


The foregoing equipment was replaced with two 1,200 
gal. per minute centrifugal pumps, each operated with a 
40 hp., 3-phase, 60-cycle motor, controlled with an auto- 
matic starting and stopping panel, one panel being used 
for each motor. The controlled panels are operated by 
pressure regulation. 


alternately a week at a time. 


trical equipment is as follows: 
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While one pump and one motor are sufficient to supply the change is $574 per month. The total cost of the new 


the water service, duplicate equipment was installed to installation, including the building, very closely approxi- 
safeguard against failure on account of the importance mates $6,000. : 


30 Amp. 250 V.Satety Switch 
ee ee : Lighting Service 
“aa aed St 


iy w i Power Service 


eral 3-00 wires, 2°Cond. . 
200 Amp, 600 V. Safety Switch 


Switches 
----1+ 3-00 Wires, 2”Cond. 


3-00 Wires, ? 
2” Cond. -” 


Pare! No.2 Contron 


Pane! No.! 


3,"/ Wires, 1’ Cond. 


Plan Drawing Showing Location of Pumps, Motors, Switch Boards and Piping 


of this station. In regular service the pumps are used The writer is of the opinion that there is much work 


of this kind to be done on steam railways and that elec- 


The cost of operation and maintenance with the elec- _ trical engineers or those in charge of electrical depart- 
ments can put in their time to no better advantage than 


Interior of Electric Pumping Station at Clinton, lowa 


in ferreting out these cases and working up data showing 
economies which the management can act upon.. If this 
Ge is done the savings effected by the additional use of elec- 
Total per month ....--.---+-++- --+ $375 trical apparatus will show an astounding increase in a 


It will therefore be noted that the savings effected by remarkably short time. 


Birremt per month ©... 2c. cee e eens $310 
Labor and supplies .........--++-s%++* aon 


CC 


ENT 
Eni 


El ATCA 


The Economy Fuse & Manufacturing Company, 
Chicago, has removed its Minneapolis district sales office 
to 1008 Marquette avenue, Minneapolis, Minn. 


The Ohio Brass Company, Mansfield, Ohio, has 
moved its Philadelphia, Pa., office from the Witherspoon 
building to 1404 Packard building at Fifteenth and Chest- 
nut streets. 


Frank A. Wilch, of the Triumph Electric Company, 
Cincinnati, Ohio, who has been associated with the Cleve- 
land office, has been placed in charge of that territory. 
He succeeds Edward S. Ford. 


The Interstate Commerce Commission has denied 
the petition of the Chicago, St. Paul, Minneapolis & 
Omaha for exemption from the train control orders of 


June 13, 1922, and January 14, 1924. 


An increase of $37,676 000 in the sales of the West- 
ern Electric Company is reported for the first eight months 
of 1924 during which the billings reached a total of $195,- 
167,000. Orders received during the first eight months 
of this year totalled $198,892,000 or $7,566,000 more than 
the orders received during the same period of 1923. 


The Interstate Commerce Commission has granted 
the petition of the Baltimore & Ohio for a modification 
of the train control order of January 14, 1924, so as to 
permit it to install automatic train control upon the pas- 
senger division between Baltimore, Md., and Philadelphia, 
Pa., in lieu of the installation required in the order. 


The Electric Arc Cutting and Welding Company of 
* Newark, N. J., has appointed H. D. Rohman of the 
R. C. S. Equipment Company, 8 East 41st street, New 
York, as its agent for the sale of “Taperod” electrodes. 
In addition, Mr. Rohman will endeavor to interest rail- 
roads in the use of “Alternarc”’ transformer, welding 
equipment and “Newarc’”’ accessories and supplies. 


A “Country Fair” is being held by the Railroad 
Y. M. C. A. at Pennsvlvania Station, New York City. 
The Long Island Railroad, a part of the Pennsylvania 
system, has a large demonstration farm at Medford, 
Long Island, and products from this farm, in the 
custody of H. B. Fullerton, director of agricultural 
development, form a chief feature of the fair. 


Painting Edison Storage Batteries 


In the August, 1924, issue of the Railway Electrical 
Engineer, page 252, an article was published entitled, 
“Maintaining Edison Car Lighting Batteries.” 

Under the head “Painting,” a statement was made to 
the effect that the Union Pacific makes a practice of paint- 
ing Edison storage battery trays approximately every 
three months, depending upon how and where the battery 
is used and upon the location of the car which contains 
the battery at the time when the battery is scheduled for 


General News 


7 


Section 


repainting: 
rather than every three months, except on occasions when. 
repainting is done in a shorter period, due to the fact 
that the car containing the batteries is shopped beam 
the 16-month period expires. 


t 


Chicago-St. Louis Speed Competition 


The competition for passenger traffic between Chicago. 
and St. Louis has become so keen that three roads have 
cut their fastest schedules to 614 hours and have placed 
in service new cars embracing a number of innovations. 
Following the action of the Chicago & Alton with the 
Alton Limited, the Illinois Central reduced the time of its 
Daylight Special to 61%4 hours or 1% hours below the old 
schedule. The train now leaves. Chicago at 11:45 a. m. 
and arrives at St. Louis at 6:15 p.m. On the same day 
a new all-steel train was put on to leave Chicago at 9 
a. m. and arrive at St. Louis at 4:43 p.m. The equip- 
ment of the Daylight Special includes parlor cars, dining 
car, chair cars and coaches. With the announcement of 
the Hlinois Central, the Chicago & Alton changed the 
elfective date of its new schedule to September 23. Fol- 
lowing this the Wabash announced the installation of new 
all-steel cars on its Banner Limited and reduced its 
schedule to 6% hours, effective September 21. Under the 
new schedule this train leaves a at 11:30 a: om 
and arrives at St. Louis at 6:15 p. The equipment 
consists of observation-parlor car, vest -parlor car, 
dining car, reclining chair car and smoking car. The 


action of the Wabash caused the other roads to put their 


schedules into effect on September 21. 


Westinghouse Receives $1,000,000 Order 
The Westinghouse Electric & Mfg. Co. announces the 


receipt of orders totalling approximately one million 
dollars for apparatus to be used in connection with the 


The trays are painted every sixteen months. 


ten-million-dollar improvements which the Baltimore & 


Ohio Railroad is carrying out on Staten Island in electri- 
fying the Tottenville and South Beach branches of its 
subsidiary, the Staten Island Rapid Transit Co. 

The Westinghouse contracts cover five automatic sub- 
stations with supervisory control for the Staten Island 
Rapid Transit Co., 


and high-voltage equipment for the — 


Staten Island Edison Gorporaten: which will supply the — 


power for operating the railway. 

The automatic, supervisory-controlled substations 
which will receive high-voltage current from the power 
house and transform it into lon voltage current for the 
railway, represent one of the most modern developments 
of electrical engineering, and are probably the most nearly 
human of mechanisms ever devised. 

_ Four of these stations will have no attendants whatever, 
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and the fifth will be the central control station for the 


whole system. All of the processes of a normal character, 
such as increasing or decreasing the power supply in 
response to the demands of the railway, will be carried 
out automatically by the stations. Machinery will start 
up and shut down, switches will open and close, and other 
operations, sometimes of the greatest complexity, will 
take place without human intervention. Inasmuch as this 


“machinery can act several times more rapidly than can the 


most experienced operator, and cannot make errors in 
connections or sequences, it provides maximum reliability 
of operation. Should anything go wrong, everything is 
instantly shut down. 

In addition, each station will be under the direct and 
complete control of the power load dispatcher located at 
the central control station. This is the purpose of the 
supervisory control system. By means of this system the 
dispatcher can ask any station for information in regard 
to any detail of operating conditions, such as the load on 
a machine, the position of a certain switch, or the tem- 
perature of any one of the bearings. The information de- 
sired is promptly given him automatically by the station 
questioned, and he can then, by pressing the proper button, 


' make any change at the station that circumstances may 


require. 

Each of four of the substations will contain two 1 ,000- 
kilowatt rotary convertors with the necessary auxiliary 
apparatus, and the fifth will contain a single convertor of 
the same size. The current to be supplied to the railway 


will be the same as that used for operating the subways of 


Brooklyn and Manhattan. 


A Whole Day. of Automatic Train Control 
At the fifteenth meeting of the Signal section of the 


_ American Railway Association, held at the New Ocean 


House, Swampscott, Mass., on September 23, 24 and 25, 
the second day, Wednesday, was set aside for the discus- 
sion of the subject of automatic train control. The session 
started at 8 a. m., eastern time. All papers were limited 
to 20 minutes. The program was divided into three 
parts, the first covering tests conducted on the Pennsyl- 
vania, the Atchison, Topeka & Santa Fe, the Union Pa- 


cific, the New York Central, and the Southern Pacific. 


The second part covered the relation of air brakes to train 
control and included an analysis of accident records. The 
third covered installations now in service on the Chicago 


_ & Eastern Illinois, the Chesapeake & Ohio, and the Chi- 


cago, Rock. Island & Pacific. Following the presentation 
of the subject matter above referred to, there were five- 
minute discussions of the subject of train control by rep- 
resentatives of train control companies. 


Further Electrification on the New Haven 


The New York, New Haven & Hartford announces 
that work has begun on the preparation, for electric op- 
eration of its line from South Norwalk, Conn., northward 


| to Danbury, 24 miles, and on the Ridgefield branch, 4 
miles. 


When this change is made the complete electrifi- 
cation of the New York division will have been finished. 
Six passenger trains a day are operated over the Danbury 
line southward and seven northward, and there is a con- 
siderable freight traffic. 

It is hoped to complete the improvement by January 


RAILWAY ELECTRICAL ENGINEER 


369 


next. It is expected to secure substantial economies in 
the utilization of electric locomotives. 


Great Northern to Electrify 80 Miles 


The Great Northern will soon begin to prepare for 
electric propulsion on an 80-mile section of its line over 
the summit of the Cascade mountains, according to an 
announcement by L. C. Gilman, vice-president, at Seattle, 
Wash. The line between Wenatchee, Wash., and Sky- 
komish will be the first to be electrified. Power will be 
furnished by the company’s power plant, to be installed 
on the Chelan river. The site has already been purchased 
and plans have been made to construct a generating sta- 
tion capable of supplying power for the entire electrified 
line. 

Plans for the electrification of the line between Spokane 
and Seattle were made before the war, but construction at 
that time was postponed because of the high cost of labor 
and materials. With the return of more normal condi- 
tions, the work is to be pushed to completion. 


Personals 


Edward H. De Groot, Jr., heretofore assistant direc- 
tor of the Bureau of Service, has been appointed director 
of the Bureau of Signals and Train Control Devices, 
which supersedes the 
section of signals and 
automatic train con- 
trol in the Bureau of 
Safety of the Inter- 
state Commerce Com- 
mission. | Mr. De 
Groot has been in 
general charge of 
work, without change 
in title, for ‘several 
weeks. Mr. De Groot 
was. born March. 22; 
1871, at Galesburg, 
Ill., and until he went 
to the Interstate Com- 
merce Commission in 
1917, had been in rail- 
road service, having 
begun on May 13, 1886, as office boy in the general 
freight department of the Chicago, Burlington & Quincy. 
After holding various positions in the office, train and 
yard service of the Burlington and the Chicago & East- 
ern Illinois, he became train master of the latter road in 
1902, and later successively division superintendent, su- 
perintendent and track supervisor, superintendent of the 
St. Louis division and terminals, and superintendent of 
transportation. In July, 1917, he was appointed chief of 
the Division of Car Service of the Interstate Commerce 
Commission. In 1918, after the government took over 
the roads, he was appointed assistant manager of the Car 
Service Section of the Railroad Administration. In Jan- 
uary, 1919, he was appointed assistant director of the 
Division of Operation of the Railroad Administration 
and in June, 1920, he was appointed assistant director of 
the Bureau of Service of the Interstate Commerce Com- 


mission. 
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Major J. L. Hays has joined the railway department 
of the Edison Storage Battery Company with office at 
1419 G street N. W., Washington, D. C. Major Hays 
was a graduate in 
electrical engineering 
of Lehigh University 
in 1909. After com- 
pleting his school 
training he joined the 
electrical department 
of the Baltimore & 
Ohio. He _ worked 
there successfully as 
a mechanic, drafts- 
man, instructor, gen- 
eral foreman and as- 
sistant engineer. He 
was later appointed 
electrical engineer of 
the Seaboard Air 
Line and served in this 
capacity until he was 
commissioned as major in the Quartermaster’s Corps 
at the beginning of the war, in charge of the electrical 
section of the engineering branch, being responsible for 
electrical construction for the army in the United States. 
At the conclusion of the war he joined the Stone-Franklin 
Company as electrical engineer. The car lighting interests 
of the Stone-Iranklin Company were absorbed by the 
Safety Car Heating & Lighting Company on January 1, 
1923. Major Hays joined the field organization of the 
Safety Car Heating & Lighting Company and served that 
company in the capacity of sales engineer up to the time 
of his making his present affiliation with the Edison 
Storage Battery Company. 


Major J. L. Hays 


E. R. Chinberg, electrical supervisor of the Chicago 
Rock Island & Pacific, has resigned to take the manage- 
ment of the West Gate Welding & Electric Supply 
Com pays otyoan 
Francisco, California, 
a newly organized 
company dealing in 
electric welding appa- 
ratus and _ supplies. 
The statement  an- 
nouncing Mr. Chin- 
berg’ s appointment 
which appeared in the 
September issue of 
the Railway Electrical 
Engineer was incor- 
rect. Mr. Chinberg 
has the California dis- 
tribution of the com- 
plete line of U.S. L. 
electric arc welders 
manufactured by the 
U. S. Light & Heat Corporation, Niagara Falls; the 
Western distribution of the Wanamaker coated electrodes, 
manufactured by the International Welding Engineering 
Corporation, Chicago, Illinois, and the Tecor welding ac- 
cessories manufactured by the Transportation Engineer- 
ing Corporation of New York City. Mr. Chinberg began 
his electrical and welding career in 1907 when he entered 


E. R. Chinberg 
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the employ of the Goodland Light & Power Company, 
Goodland, Kansas. He began his services with the Chi- 
cago, Rock Island & Pacific Railway in 1910, and through 
successive promotions was appointed electrical supervisor 
in 1917. He was associated with Mr. Wanamaker, elec- 
trical engineer in the electrical and electric welding de- 
velopment on that railroad until last April, when he re- 
signed to take over his new duties. The office of the — 
newly organized company is at 18 Front street, San Fran- 
cisco, California. 


Trade Publications 


Central Electric Company, Chicago, Illinois, has re- 
cently issued its new catalogue No. 40. This issue, which 
supersedes all of the company’s previous catalogues, con- 
tains 804 pages. It is arranged in a convenient form for 
easy and quick reference. 


Mica Insulator Company, New York, has recently pub- 
lished a small illustrated booklet entitled “Commutator, 
Insulation and Assembly.” The pamphlet describes the 
handling of mica from the mine to the finished product 
as it is used in commutator construction. 


The Sangamo Electric Company of Springfield, II1., 
has recently published a small illustrative pamphlet on 
Sangamo amperehour meters for train lighting systems. 
Various amperehour meters which meet the different con- 
ditions of operation are illustrated and described. 


Voltage Tester—A folder has recently been issued by 
the Square D Company, Detroit, Michigan, describing 
a device known as the Wigginton Voltage Tester. It is 
a small device for use by electricians for measuring the — 
voltage on either alternating or direct current circuits of 
from 110 to 550 volts. 


Insulating Varnishes and Compounds, a 24-page book- 
let describing and stating the application of va- 
rious varnishes, insulating compounds and finishing ma- 
terials, has been recently issued by the Westinghouse 
Electric and Manufacturing Company. The booklet, 
which is known as Folder 4249B, contains complete in- 
formation for the user of insulating materials in these 
classifications and has been designed as a book for ready 
reference in the selection of such material. 


A new publication entitled “Electrical Equipment for 
Railroad Shops,” is being distributed by the Westing- 
house Electric & Manufacturing Company, East Pitts- 
burgh, Pa. This new publication, known as C-1661, is 
intended to assist engineers in solving the electrical prob- 
lems frequently encountered in increasing shop facilities 
or changing or adding to existing equipment. It con- 
tains pertinent information and general principles, serving 
as a guide in the selection of electrical equipment for en- 
gine and car shops, engine terminals, freight terminals 
and passenger stations. The results of the application of — 
individual motor drive and the extensive use made of 
magnetic control, both automatic and semi-automatic, in © 
railway shops are described in detail and by illustrations. 
A description of the arc welding process and its uses in 
track reclamation, general track repair work, together 
with valuable machine tool data, are included within its 
pages. 
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Many methods have been devised for marketing merchan- 
dise in various fields, but it is doubtful if anything more 
| unique has ever been tried by rail- 


Unique road supply manufacturers than the 
Purchasing plan by which one railroad was en- 
Methods abled to purchase the equipment 


which it needed badly without spend- 
ing any of its own money. The manufacturer who 
has such confidence in his product that he is willing to sell 
it on condition that it must show savings to its purchaser 
before he receives any payment for the equipment, cer- 
tainly deserves to succeed. To pay for equipment out of 
the saving which it effects may not be an original idea, 
but it certainly is an unusual method in the railway supply 
field. When welding machines were required on a certain 
road, the management was told that the machines would 
be furnished by the manufacturers and that the roads could 
pay for them out of the saving which they brought about, 
and furthermore, that the management should say what 
the saving was. This remarkable stroke of salesmanship, 
which was not only profitable to the railroad but to the 
manufacturer as well, is more fully explained on page 377 
of this issue. When a road is able to show a saving of 
$50,000. a year without making any capital expenditure 
for equipment, it would seem that perhaps there was some- 
thing in the method which could well be adopted by other 
roads and other manufacturers. Sometimes it requires 
unusual methods to bring about the installation of equip- 
ment, but in this case at least it must be admitted that the 
end justified the means and has paid handsome dividends 
on the venture. 


The development of radio receiving sets has progressed 
to a point where it is entirely practicable to use them on 
moving trains and be assured of suc- 
cessful operation. This, of course, 
does not mean that further improve- 


Train Radio 
to Increase 


Traffic ments will not be forthcoming, but 

it does mean that the art has ad- 

vanced far enough so that the application for receiv- 
ing sets to certain through trains might well be 


given serious consideration. Numerous tests have been 
made under many varied conditions and the results ob- 
tained have been, for the most part, very successful. 
With the large number of broadcasting stations which are 
on the air a great portion of the time, it is quite possible to 
bring radio programs into the cars almost continually if 
_ desired. While it is true that a certain number of passen- 
gers will not be interested in the reception of such enter- 
tainment, it is equally true that a very large number are 
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interested and there is little doubt that if installations 
were made they would be used a great deal. People who 
travel extensively and are on trains for long periods of 
time are generally in the mood to welcome almost any 
kind of diversion and it is reasonably, certain that a large 
number of these would be glad to make use of radio equip- 
ment if it were provided. Just what method would be 
most suitable to use in applying radio receiving sets to 
moving trains is something for study and experiment, but 
it does not require a great amount of foresight to see that 
it might be the means of making certain through trains 
popular and thereby increasing the passenger traffic upon 
them. It is a matter which “in electrical engineer can 
scarcely afford to ignore entirely even though it may not 
seem to be a question of urgent importance at the present 
moment. 


Fifty-seven manufacturers and distributors exhibited their 
products at the fifteenth annual convention of the Associa- 
tion of Railway Electrical Engineers 


The Growth which was‘held in the La Salle hotel 
of the in Chicago, October 21 to 24. A 
Industry year ago at the same convention there 


were 39 exhibitors. In 1923 the ex- 
hibits occupied 4,600 square feet of floor space. This year 
it was 6,000 feet and the exhibit committee could have 
sold 25 per cent more space if they had had it to offer. 
The exhibits were not only larger than they have ever 
been before, but they were more elaborate in character. 
Instead of the static display of manufactured products 
which characterized the exhibits in years past, many of the 
machines and devices were shown in operation. The 
greater amount of space which some of the exhibitors were 
able to obtain was used to good advantage in making at- 

tractive displays. 

For the first time in the history of the Association one 
type of train control apparatus was included among the 
exhibits. Full size equipment was shown in operation. 
This manufacturer is as yet apparently the only one able 
to appreciate the fact that if his device is to enjoy success- 
ful operation on any railroad the electrical men in the 
mechanical department must be familiar with its character- 
istics and possibilities. Another new exhibitor similarly 
appreciative of the railroad market showed fire alarm 
equipment in operation. The other 17 new exhibitors 
show car lighting fixtures, electric hand lanterns, crossing 
signals, direct and alternating current motors, conduit, 
conduit fittings, fuses, commutator repair equipment, 
blowers for cleaning electrical machinery, roller bearings, 
car lighting pulleys, wire and cable, welding equipment, 
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outdoor lighting units, disconnecting switches, insulators, 
rectifiers, electric trucks, electric heaters and heat regu- 
lators, ball bearings, safety switches and electrical instru- 
ments. Only one exhibit shown in 1923 was omitted in 
1924 and this is a subsidiary of a company which exhibited 
both years. Many new and improved devices were shown 
by the older exhibitors. Most of these have been or will 
be described in the ‘““New Devices” section of the Railway 
Electrical Engineer. 

The most significant thing about the exhibits is that they 
constitute a tangible picture of the ramifications of the 
electrical industry as applied to the steam railroads and 
show also the nature and extent of its rapid growth. The 
time has arrived when few if any of the principal electri- 
cal manufacturers can afford to disassociate themselves 
from this branch of their industry. 


Announcement was made some time ago in these pages 
of the motor-generator type electric locomotives which 
will be used on the Detroit & Ironton. 


Motor- The mechanical parts were designed 
Generator and built by the Ford Company and 
Locomotives the electrical machinery was built by 


the Westinghouse Electric Manu- 
facturing Company. These locomotives are now being 
assembled in the Highland Park Ford Plant at Detroit, 
Mich. Announcement has also been made that the New 
York, New Haven & Hartford has ordered seven motor 
generator type electric locomotives which will be built 
by the General Electric Company and the American Loco- 
motive Company. 

The outstanding disadvantage of this type of locomotive 
is that it must “carry its substation about on its back’’ 
and that each one of these portable substations must be 
big enough to provide full load current for the traction 
motors. When the substations are stationary and are 
located along the right of way the substation capacity does 
not have to be as great as the connected locomotive load 
as more than one substation can supply power to a loco- 
motive and in cases where a number of locomotives work 
in one district, all of them seldom if ever, require full load 
current simultaneously. Balanced against these factors 
are the advantages offered by the fact that this type of 
locomotive can use a high voltage alternating current 
trolley, the direct current motors used have characteristics 
which are best for traction purposes and the control ap- 
paratus is extremely simple and effective. 

Almost since the beginning, the argument concerning 
the relative merits of alternating and direct current for 
traction purposes—the battle of the systems—has retarded 
the adoption of electric traction by the railroads. As long 
as the traction experts failed to reach a decision as to 
which system was best, it could hardly be expected that 
the railroads would be enthuiastic purchasers of some- 
thing that represented so large an expenditure. It should 
not be inferred by this that the motor-generator locomo- 
tive is the direct answer to the problem. They are looked 
upon by some critics as a compromise, but they may be 
much more than that; they may actually prove to be so 
successful that they will be used extensively. In any case 
they indicate that the hatchet has been buried; the battle 
of the systems has to be relegated to the scrap heap. These 
locomotives split the chain of power between the power 
house and the locomotive drivers in a new place and they 
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bring alternating and direct current together on the same 
locomotive. They possess highly desirable qualities which 
are inherent to this type and it is highly possible that the 
study of these locomotives which will follow after they 
have been placed in service will be an important step in 
putting electric traction where it ought to be in the 
railroad field. 

The welding of fabricated steel structures, which prac- 
tice would supplant the use of rivets, is a topic which is 


now bidding for the attention of 


Welding welding engineers. Electric weld- 
Steel ing and electric power supply will 
Structures undoubtedly be an important factor 


in this new line of endeavor. The 
subject was introduced formally for the consideration of 
structural engineers by the American Welding Society at 
its annual fall meeting held in Cleveland, Ohio, on Octo- 
ber 30 and 31. It was apparent at this meeting that 
welders in general know very little about the fabrication 


of steel buildings, but structural engineers are evidently 


interested in the possibilities: offered by welding as several 
of them attended the meeting and took an active part in 
the discussion. 

The welders estimate that a welded structure can be 
made equal in strength to a riveted structure with a sav- 
ing of from 15 to 25 per cent of the metal used. Lee H. 
Miller, American Institute of Steel Construction pointed 
out the fact that 3,000,000 tons of structural steel are used 
each year in the United States and Canada. He said 
structural engineers want to know how to reduce costs, J. 
H. Edwards, American Bridge Company said that the 
optimism shown by the welders is both necessary and de- 
sirable. 


He prophesied that the first large application of © 


welding to structural work would be made on jobs in 


which there is a considerable duplication of operations 
which can be performed with the aid of jigs.. If Mr. Ed- 
wards is right, spot welding will play an important part in 
the introduction of a practice that means a saving to steel 
constructors and a tremendous increase in the use of weld- 
ing apparatus. 


The welding engineers described in detail some of the 


structures which have already been fabricated by welding. 
These for the most part are relatively small buildings. 
The gas welders advocated the use of pipe for structural 
members stating that a pipe or tube has the greatest 
strength for its weight of any structural form. They 
stated that existing structural shapes or sections are not 
suitable to welding and that new shapes should be devel- 


oped. The electric arc welders while expressing a desire — 


for better structural shapes, showed trusses and other 
pieces of construction built of standard sections with elec- 
tric arc welding. The difference of opinion between the 
gas and electric welders is apparently due to the fact that 
the electric are process when applied to channels, angles, 
T’ bars, etc., does not warp the members as the gas flame 
does when the welding is being done. 

These facts make it appear that electric arc welding and 
electric spot welding will be largely instrumental in intro- 


ducing fusion welding in the structural field. This will in — 


time greatly enlarge the scope of welding and it will at the 
same time introduce a problem in power supply that will 
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require the attention of the electrical engineer. Electric 


welding in building construction will require numbers of 
relatively large portable electric machines. 
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Electrical Men Hold Big 


Convention in Chicago 


New Attendance Records Established at 
Best Series of Meetings the A.R.E.E. 
Has Ever Had 


HE Fifteenth Annual Convention of the Association 
of Railway Electrical Engineers held in the Hotel 
La Salle, Chicago, Oct. 21 to 24, was unquestionably 
the biggest and the beet convention that the association 
ever held. The average attendance at the four sessions 


“was very close to 200 and the discussion of the various 


reports presented was carried on with such enthusiasm 
that on three out of the four days of the convention it was 
necessary to hold informal round table meetings in the 
afternoon at which time it was possible to continue the 
discussions on the more urgent subjects. This step marks 
an innovation at the conventions and indicates the con- 
stantly increasing importance of the electrical engineer’s 
work. 

In previous years the nineteenth floor of the hotel has 
been sufficient space both to hold the meetings and to 
house the exhibits which the Railway Electrical Supply 
Manufacturers’ Association show at this time, about half 
the space being devoted to exhibits. This year, however, 
the entire nineteenth floor was required for exhibition 


space, while the convention sessions were held in the East 
room on the mezzanine floor. 


The convention was formally opened on Tuesday, 
October 21, at 10 a. m. by the president, E. Lunn, elec- 
trical engineer of the Pullman Co. In presenting his 
opening address Mr. Lunn spoke in part as follows: 

“Gentlemen and fellow members of the Association of 
Railway Electrical Engineers: It is with pleasure and a 


feeling of assurance that in behalf of the officers of this 


association, I bid you welcome to the Fifteenth Annual 
Convention. We have no misgivings as to whether you 
will hear or see things of interest to you during the ses- 
sion in this room and while inspecting the exhibits. As an 
index of interest taken in the affairs of this organization 
space in the exhibit room, although almost double what it 
has ever been in years past, is at a premium. There is a 
valuable lesson in this greater activity so definitely indi- 
cated. The association, by virtue of the earnest and un- 
tiring efforts of those who have had its affairs in charge 
during the fifteen years of its existence, has taken its 
rightful place as a nationally known and well thought of 
organization, the proceedings of which hold the attention, 


~ not only of engineers, but of many others including rail- 


way Officers. 
“The high standards established must be maintained in 


whatever is undertaken. It is expected of us. The re- 
_ ports which will be presented are to the point and chal- 
lenge your criticism. They now belong to you as much 


as to those who prepared nso to adopt or 


amend. Those who are not serving on committees as well 
as those who are, are expected to voice their sentiments 
regarding the subjects covered in the reports and to bring 
up new matters for consideration. The exhibits as you 
have undoubtedly already noted are exceptionally fine and 
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well worthy of careful inspection. The splendid oppor- 
tunity afforded to become better acquainted with the 
manufacturers’ representatives should not be passed up. ‘To 
be acquainted with the salesman or engineer, who may 
later call upon you, often serves to bridge over the gap 
of uncertainity and doubt which frequently stands in the 
way on matters which, if each understood the other’s point 
of view, could be handled to mutual advantage. 

“We are under obligation to the various committees 
and gratefully acknowledge the debt for the care and thor- 
oughness with which they have prepared their reports. 
Some of the reports have entailed an endless amount of 
investigation and search for facts which take up relatively 
small space when ready for the printer. Our thanks are 
also gratefully extended to the manufacturers’ representa- 
tives for their valuable. assistance in behalf of this asso- 
ciation.” 

Immediately following the president’s address the report 
of the secretary-treasurer, J. A. Andreucetti, was pre- 
sented which showed the sound financial standing of the 
organization, there being nearly four thousand dollars on 
hand. : 

Under the head of new business, Mr. Andreucetti intro- 
duced the subject of compiling a new manual and spoke 
as follows: 

“We wish to take up the proposition of compiling and 
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issuing a looseleaf manual to contain recommended and 
adopted practices of the association. The purpose shall 
be to appoint a Committee to go back into the past pro- 
ceedings and records of the association and take therefrom 
data having to do with recommended practice and stand- 
ards and embody them into a looseleaf manual form in- 
dependent of the proceedings. We are behind in that re- 
spect. Other organizations have long since adopted that. 
The American Railroad Association in its various branches 
have looseleaf manuals. We will require the co-operation, 
of course, of every one in this work, especially the manu- 
facturers, and I rise today to make a motion that a com- 
mittee be appointed to go into this matter, the committee 
to be appointed by the Executive Board, and that that 
committee have available for the June meeting a report on 
what can be done along those lines, and if it is at all pos- 
sible and if the association can finance it, to be empowered 
to go ahead and complete the looseleaf manual so as to 
have it ready by this time next year.” 

E. H: Hacrensicx (U, P.): “1 second the mation.” 

THE SECRETARY: “I feel if the Association can get the 
looseleaf manual up, I do not know whether they can, and 
can put it into effect that it will serve our needs for several 
years.” 

THE Present: “You have heard the motion. 
those in favor say Aye. 
ried.” 

In the following pages are given abstracts from the dis- 
cussion concerning the reports presented. The only 
technical report presented at the first session was that of 
the committee on Insulated Wires and Cables. This was 
presented by F. J. White who said in part: 

“Since the last meeting, Committee No. 4 on Rubber 
Insulated Wires and Cables have finally presented the four 
specifications I referred to in my last report. They have 
been passed upon by the Executive Committee as being 
correct as to form and scope and within a month or six 
weeks they will be presented to the Sectional Committee 
for a vote. The four specifications are a specification for 
code rubber, a specification for thirty per cent Hevea, a 

- specification for thirty per cent Para, which is similar to 
the signal specification, and a specification for forty per 
cent Hevea rubber. Several other committees have in- 
formed me recently that they are practically ready to sub- 
mit final specifications so at the next meeting of the 
Sectional Committee they should not only have these rub- 
ber specifications submitted to them but several others as 
well.” 

Tue PRESIDENT: “Are there any remarks in regard to 
Mr. White’s report? If not, a motion to accept the report 
and continue Mr. White as Chairman of the Committee 
will be in order.” 

L. D. Moore (M. P.): “I make that motion, Mr. Chair- 
man.” 

A. E. Vorcr (St. Fe.) : “I second the motion,” 

THE Present: “You have heard the motion. 
there any remarks? All those in favor say Aye. 
opposed say No. It is carried.” 


All 
Those opposed No. It is car- 


Are 
Those 


WEDNESDAY SESSION 
Economics of Electrical Appliances 


The first report presented on Wednesday morning was 
that of the committee on the Economics of Electrical Ap- 
pliances.- In connection with this ‘report, E. A. Lundy of 
the E, A. Lundy Company said: 
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“There is an article in this issue of the Railway Elec- 
trical Engineer on a pumping station on the North- 
western. It has been outlined by Mr. Andreucetti in an 
excellent way, showing what has been done and how it 
has been done. Youcan go over pretty nearly every rail- 
road in the country and find hundreds of similar cases. 

“In connection with the preparation of reports, a lot of 
us have the fault in getting a report together too elaborate 
on all details. A certain particular job fell flat when pre- 
sented to the management but later on when boiled down 
and put before the busy man in such shape that he could 
read it, it was put through in half an hour.” 

Tue PRESIDENT: “I would like to know to what extent 
electrical men as a rule concern themselves with questions 
of this kind in the preparation of reports. I sometimes 
think that too many of us are prone to wait until some 
one else makes a recommendation and then we step in and 
either approve it or object to it. Do we go out and hunt 
for things like we should? Are we active enough in our 
own organizations in visualizing what could be done if we 
made such and such a recommendation and got it ap- 
proved? For instance, in looking over the various subjects 
here like pumping stations and electric welding and vari- 


ous things in connection with locomotive shops, I know 


from my own experience I have been surprised to find 
that here was a problem that needed solving, and I had 
not seen it until some workman recommended it. Then 
I found to my surprise it was a good thing and I approved 
it. I may be alone in that respect. Maybe the rest of you 
are more keen than I am, but I find every day some things 
I have overlooked.” 

A. M. Frazee (D. M. & N.): “I would like to say it 
has been my experience that it takes as much care and 
thought in preparing your problem to present to the op- 
erating official so that he will appreciate it, as it does to 
figure out the necessary engineering and economic fea- 
tures in the project itself.” 


t 
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Mr. Besout (C. & O.): “TI find on some roads the elec- — 


trical department is something on the order of a necessary 
evil. It exists because it is there and they don’t pay much 
attention to the electrical man. I also find that that is 
largely due to the attitude of the men themselves. They 
are not aggressive. 
what belongs to them. A man that does not take in every- 


They do not get.out and push for 


thing on his road that belongs to him is not going to ac- — 


complish very much. If he waits for the other fellow to 
check up the things he ought to handle he is going to be 
left behind.. There is not anything on my road in the 
electrical end that does not come under my handling. I 
am going after it and if I cannot handle it I will get 
somebody else to help out. I think every man should go 
after all that is in his department. He should handle his 
department entirely.” 

A. J. Farretty (C. & N. W.): “Mr. President, I want 
to say a word in regard to the necessary evil. I was told 
personally by a general manager of our road that the elec- 
trical department was a necessary evil. Now that was 
some years ago. Since that time the conditions have im- 
proved. The present general manager called me to the 
office some time ago in regard to the advisability of buy- 
ing or making power at certain points. I told him it 
would have to be looked into and he said: ‘Who is the 


man to tell me about that?’ I said, ‘I guess I am.’ He 
said, ‘Get busy’. 
“T would like to ask a question, Mr. President. 


In 
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pumping about how much water is allowed per kilowatt 
on an average’ I want to see whether I am anywhere 
near right or not.” 

Mr. Mitier (C. & O.): “On two or three tests which 
I have had the pleasure of conducting I find we are get- 
ting about fifteen to eighteen hundred gallons to the kilo- 
watt, which is using a Fairbanks-Morse centrifugal 
pump.” 

Mr. Besout: “There is one thing that you do not want 
to overlook when you are estimating gas or oil engines 
against electric drives, and that is the maintenance. Sev- 
eral years ago I was getting chesty about what a wonder- 
ful record I was making with a big gas engine producing 
power at something less than three-quarters of a cent with 
interest, depreciation and everything included. One morn- 
ing I walked into the plant and the chief engineer says, 
‘There you are. It cost something over $5,000 to make 
the repairs. When you figure on gas and oil engines you 
have got to figure on high maintenance costs.”’ 

Mr. Suirk (C. G. W.): “In this matter, there is not 
an installation that goes in but what they do not refer it 
to me. In nearly all cases the oil pump is the cheaper. 
We must take into consideration in pumping water the 
dependability of the water supply. In a great many loca- 
tions the local electric companies or power lines are on a 
single phase line and their service is not an uninterrupted 
service. They have lots of interruptions. That is one 
factor that you will have to investigate very closely. In 
all cases that we have investigated and gone into the mat- 
ter very, very thoroughly we can pump water with a Y 
engine from two or three cents a thousand gallons cheaper 
than we can with current rates for electricity. That takes 
in stations up to a daily consumption of 2,000,000 gallons.” 

J. L. Mintcx (Pennsylvania) : “Mr. Chairman, I would 
just like to call your attention to one thing in the use of 
gasoline and oil pumps or oil driven machinery. Some of 
the states are requiring the equipment to be operated by 
a licensed engineer which means of course considerable 
expense for your engineer. I am giving you the informa- 
tion because some of the men may not be familiar with 
that and it is an item that ought to be given very serious 
consideration in laying out a plant of that kind.” 

Mr. PresipENT: “Mr. Lundy, I will ask you to close the 
discussion if you haven’t anything further to say.” 

Mr. Lunpy: “I think we have covered all we have in 
mind, Mr. President.” 

Tue PresipenT: “A motion to accept the report and 
continue the Committee then will be in order.”’ 

Mr. Moore: “I move the report be accepted and .the 
Committee continued.” 

Mr. Hacensicx (U. P.); “I second the motion.” 

Tue PresiwenT: “You have heard the motion. Are 
there any remarks? Those in favor say Aye. Those op- 
posed say No. It is carried.” 


Power Trucks and Tractors 


L. D. Moore of the Missouri Pacific presented the re- 
port on Power Trucks and Tractors and said in part: 


“We have gotten quite a large number of replies to 


this questionnaire and I will say that a good part of them 


do not mean anything. It is rather surprising the number 
of Jarge roads and roads that are usually considered as 
progressive roads that do not use this class of equipment at 
all or only to a limited extent. It is also surprising in 
some ways the apparent complete lack of any records of 
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this kind cf equipment on many of the roads. I think 
this is partly due to the fact that so much of the equip- 
ment is under what you might call scattered jurisdiction. 
They are apparently not sufficiently interested or perhaps 
they are interested enough but do not really know how to 
go about arriving at the cost data, and in many cases they 
do not seem to think it is necessary.” 

THE Presipent: “The Chair appreciates the difficulty 
the Committee had in endeavoring to get facts from the 
truck and tractor users in regard to this subject frem 
having served on the Committee one time. It seemed then 
and it does now that it is a question of reluctance on the 
part of users to giving out information or they do not 
have any records to show just what their trucks are doing. 
In many cases the reply is simply that well ‘We got them 
and we use them and we could not do without them. How 
much cheaper some other method would be we do not 
know, but we are satisfied. What is the use of keeping 
records.’ 

“The subject is open for discussion and I am sure that 
there are questions that many of you would like to ask.” 

J. C. McExree (M. P.): “In regard to the data on the 
use of electric trucks for different purposes, I am wonder- 
ing if the Committee would not get more information if 
they would endeavor to obtain costs on the per ton basis 
rather than by the electric process or other processes.” 

Mr. Jounson (Central of Georgia) : “We have a con- 
siderable number of trucks in use on our roads. I try 
to get the cost on the per ton handled, but that is a 
proposition that is very hard to do on account of the 
fleet. If it could be figured in ton miles the same as loads 
of freight then your cost would be definite, but we are 
handling from 200 feet to 3,800 feet and it is hard to 
figure just what a ton of freight would cost to handle on 
account of the difference in the hauls.” 

Mr. McErree: “I was just wondering whether the lift 
type truck has been used to any extent for the handling 
of batteries in the yards and battery houses, and if so with 
what success.”’ 

Mr. Minick: “Mr. Chairman, I do not know of any 
cases where lift trucks have been used for that purpose, 
but we have in our service a number of electric trucks 
in which the truck platform has been built high enough 
so that the battery can be pushed or pulled directly into 


the car compartment or to the table or bench in the battery 


house. Several of our yards are equipped with a pretty 
fair number of trucks for handling batteries in that way.” 

Mr. Farretty: “Mr. President, I believe that the 
proper thing to do is to send questionnaires to the elec- 
trical engineer and not send them to the different officials 
of the road. That would enable the electrical engineer to 
get the different data and present it in the proper shape. 
I believe the average electrical engineer is very honest 
and will give as correct information as possible.” 

Mr. Moore: “Mr. Chairman, the question of to whom 
the questionnaire should be sent in this particular case is 
somewhat of a divided one. I think so far as our general 
questions are concerned it would be entirely proper and 
preferable that they go to the electrical heads.” 

Tue PRESIDENT: “Would there be any objection to 
sending a copy of the questionnaire to the electrical en- 
gineer? Many roads ask that questions of that kind come 
directly to operating officials but they have no objection 
in most cases to having copies of such requests go to the 
electrical engineer.” 
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Mr. ANpREUCETTI: “If a railroad is interested enough 
in a proposition of this kind, and after all we are doing 
things that are worth something to the railroads or we had 
better not do them at all, then the proper place for the 
questionnaire to go is to the head of the operating depart- 
ment, and he in turn will turn it over to the man who is 
supposed to have the information to send to him. I find 
that that is generally done where the man has charge and 
is recognized as having charge. Now, I have followed 
this truck and tractor proposition for three years and I 
do not see that we have gotten very much further than 
we were at the beginning, and we have spent a good 
deal of time and effort on it. From the lack of enthusiasm 
and the lack of apparent co-operation from the railroads 
I am just wondering whether we are not wasting a lot of 
time. I just bring this matter up for thought and dis- 
cussion.” 

Mr. Mrnicx: “Mr. Chairman, there is one item that I 
think we have overlooked in this matter of questionnaires. 
I am not speaking of this one in particular, but I am 
speaking of questionnaires sent out generally. On a 
great many roads, particularly the larger roads, the matter 
of answering questionnaires has become extremely bur- 
densome. This is not the only association that sends out 
questionnaires. There are possibly six or eight associa- 
tions that send questionnaires to the railroads covering 
all sorts of subjects. The questionnaire comes to you and 
you start in a survey and within a week or ten days along 
comes another one which could have been covered in the 
original survey had you known it in time.” 

Mr. Anpreucetti: “Mr, Chairman, I am very glad 
to hear Mr. Minick say what he did. His road has been 
one of the roads that used to furnish us information 
consistently and lately has refused. It is largely due to 
what he has said. We are running into this and it is 
becoming more apparent and manifesting itself more and 
more every day that railroads are going absolutely to 
refuse to answer questionnaires of this association if we 
continue to send out as many questionnaires as we have 
in the past year.” 

Tue Presipent: “It has been my experience that most 
of the larger roads compile certain information for their 
own use. Many committees would be satisfied if they 
were able to get from those roads such information as 
they have available. I agree with Mr. Andreucetti that 
we must be more careful in the future in asking for in- 
formation.” 

Mr. Morinc: “I would like to ask a question. Is 
there any one present who knows where they are using 
gasoline trucks. tractors or shop mules in the car shop 
or in mills handling lumber? If so, don’t you think it 1s 
a fire hazard and if you do, why don’t you get busy and 
see if you cannot induce them to put in electric trucks ?” 

E. Marswati: “The Great Northern Railroad has quite 
a number of gasoline tractors around lumber yards. I do 
not know that we have ever had any incipient fires or 
otherwise. I do not believe that we consider that the gas 
tractor is any serious menace around a lumber yard.” 

J. E. Garpner: “On the Burlington we have practically 
standardized on electric trucks for freight house handling, 
We are using gas trucks and electric trucks at various 
shops and storehouses. The gas truck of course is a much 
cheaper truck. On the other hand, your electric truck 
does not have such heavy maintenance. Its cost of opera- 
tion may be higher if you are not equipped with a charg- 
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ing plant. The first electric trucks that were put on the 


Burlington were put on and our department was told they 
wanted to charge them that night. Naturally it took a 
little while to get organized with a charging plant. Since 


then we have been in on every electric truck installation — 


and have seen that the question of the cost of the charging 
plant was taken up with the cost of the truck. It is really 
a part of the original installation. 


“T would like to ask how many people are using the 
ampere hour meter on trucks.” 

Mr. MarsHatt: “The ampere-hour meter I consider to 
be rather essential in the case of trucks that are not in 


such heavy operation that you have a definite period when 


the batteries will be run down.”’ 


Mr. Dieu (C. & O.): “With reference to the amperes 


hour meter on trucks that are run through shop walks, 
which are badly kept up as for wear, I should think that 
the ampere-hour meters would not stand up under these 
conditions.” . 

Tue PresipeNnt: “I do not think you need to worry 
about that. If you did have trouble of that kind the 
meter could be mounted on spring suspension. 


“Unfortunately, we will have to close this discussion on 
electric trucks and tractors. A motion will be in order to 
accept the report of the committee and to continue the 
comunittee.”’ 


Mr. Moore: “I make that motion, Mr. Chairman.” 
Mr. McELREE: “I second the motion.”’ 
It was carried. 


Electric Welding 


The report on electric welding was presented by E. 
Wanamaker of the Rock Island lines who said in part: 

“T presume the members gathered here have read this 
progress report, as it were, on electric welding. 
not think it is necessary to read it now. What time we 
have allotted I feel could best be utilized in the discussion 
of the proposed manual. The general manual I feel is 
a necessity if our Association is to continue to serve the 
railroads in the future as well as they have in the past. 

“Among other responsibilities and one which of course 
is too great to be included in the general manual is elec- 
tric welding. The first thing is to aid our people in find- 
ing or ascertaining what the possible value of the electric 
welding process is to them as individual railroads. Sec- 
ond, if it is of value what results can be obtained. I think 
that was developed very clearly at Atlantic City in the 
mechanical division of the American Railroad Association 
last June. When we suggested at our semi-annual meet- 
ing that we hoped to develop a manual for electric are 
welding the suggestion was received with open arms. It 
is what they have been wanting. It is what they have 
been looking for but they did not know where to get it, 
and frankly there was nobody in our organization who 
wanted to assume that much responsibility and work 
that hard in order to get it out. It has been felt that if 


somebody would pave the way whereby the individual — 
roads could secure the necessary information without 


undue trouble that there would be greater strides 


made and the last few years has demonstrated that. 


This manual we hope to make perpetual if it is duly au- 
thorized, covering at least one method of every typical 
job of welding. If you can find two or three methods 
that are good, put them all in so that the individual using 
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the manual can take whichever one appeals to him the 
most. 

“Tam now going to shift the responsibility to Mr. Lunn 
to get an expression from those gathered here as to your 
recommendations as to whether we should proceed with 
the manual and if so in what manner.”’ 

THE PRESIDENT: “The Committee has earnestly asked 
that we join it in making the manual a success, and there 
is no reason why any one should withhold any information 
that would be of assistance in that direction. I think a 
motion or a resolution is in order endorsing the plan out- 
lined for preparing the welding manual as covered in the 
report. Will someone make a motion?” 

Mr. Hacensicx: “I so move.” 

Mr. MarsHatit: “I second the motion.” 

THE PRresmpeNT: “You have heard the motion. 
there any remarks?” 

Mr. Suirk: “Mr. Chairman, I believe this manual 
would fill a very long felt want. We are right in the 
throes now of constructing a manual ourselves. We will 
stop it just as soon as this Association shows any inten- 
tion whatever of getting up a standard manual for all of 
the practices. It is one that we cannot possibly pass by.” 

‘THE PRESIDENT: “Are there any further remarks on 
that question? If not, those in favor of the resolution 
ftisycarried:: 

Mr. Suirk: “The welding on the Chicago Great 
Western Railroad has grown from almost nothing, go- 
ing back to 1912 when we first started the electric 
welding. We were then supplanted with gas. Then we 
passed back on the electric welding.. In the past year our 
electric welding has grown on a railroad of 274. locomo- 
tives and 1,400 miles of track from a deposit of 300 
pounds of metal a month to almost 6,000 pounds of metal 
per month. Every day there are new features that no one 
had ever dreamt of coming up. To illustrate, we have 
been just recently welding our car roofs. What are 
we going to do without steel car roofs? We are weld- 
ing 20 gage metal to 16 and we are welding 20 gage 
metal to 20 gage. In the car department we have not 
started to touch the welding possibilities. In the loco- 


Are 


“motive department we are making a great deal of pro- 


gress because it was necessary. 

“On the Chicago Great Western Railroad we had to 
adopt a little different program in order to get our weld- 
ing machines. We could not pay for them. We could 
not go to the management and tell them here is what 
we could do if we had electric welding machines. We 
finally came to the conclusion that we would try it out 
a little different way and so we asked an electrical man 
to go to our management and tell them they could make 
a saving through electric welding and tell them the method 
by which they could do it. The general manager said, 
‘Well, I will listen to it.’ The welding machine manufac- 


“turer said, ‘We will supply you with welding machines 


+ 


and you pay for them out of the savings you make and 
you say what the savings are.’ The general manager 
said, ‘Well, I have never heard of such a hair brain 
arrangement as that but I will try it.’ 

“Therefore, a system was inaugurated and when we 


want welding machines we just say how many machines 


ae 


per cent of the savings is deducted for the cost of the 
installation of the machine. Of the seventy-five per cent 


__we want and they are paid for out of the savings. We 


put the savings at one hundred per cent. Twenty-five 
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of the savings ten per cent goes to the manufacturer 
for supervision, sixty-five per cent towards the payment 
of the machine. In that way the manufacturer has a way 
of selling machines and giving service. It is perfectly 
practicable. It has worked out in our case and it will 
work out in every one’s case where they are interested, 
whether or not they are large buyers or small buyers. 
We found that our cost of gas welding was from $2.75 
to $3.15 per pound of metal deposited and on electric 
welding from thirty-two cents to sixty-five cents per 
pound of metal deposited. Our payment on these ma- 
chines is running from $3,000 to $4,000 a month. Now 
that is $36,000 to $48,000 yearly and only counting a 
third of it.” 

The report was accepted and committee continued. | 

Electric Storekeeping 

The report on Electric Storekeeping was presented by 
E. Wray of Purchases & Stores. 

Mr. Moore: “One of the difficulties of having a fully 
trained electrician in charge of the electrical stock seems 
to be that store rooms do not pay as much as the elec- 
trician would get if he were working at his trade.” 

Mr. AnpreEucettI: “The ideal proposition, I believe, 
is to have an electrical man as an electrical storekeeper in 
charge of all electrical materials under the general store- 
keeper. He would have charge of electrical engineering 
material, signal material, telegraph material which is more 
or less electrical. He should have a fair knowledge of the 
requirements of those different departments. If he is a 
good electrical man or even a good signal man he is a 
very apt pupil to get familiar with and educated in the 
other branches of electrical materials in a short time. We 
have such a man and the system I just mentioned is in 
use on the North Western Railroad. I think it is highly 
desirable, while it may not always be possible, to have such 
men.” 

Mr. GALLAGHER: “Mr. President, I would like to ask 
on roads that do not have a special man like they do on 
the Chicago North Western, does the electrical engineer 
or his assistant take occasion to visit the storekeepers to 
see that they do havé the proper amount of material to 
protect themselves in case of emergency ?” 

Tue Presipent: “Is that practice quite general, do 
you think?” 

P. J. Catanan (B.& M.): “That practice is followed 
out on the Boston & Maine road on all electrical mat- 
ters, 

6. C.J EVANS: Chie ben mie 
the El Paso and Southwestern.” 

D. J. Cartwricut (Lehigh Valley): “Tam very glad 
to state that same practice is carried out on the Lehigh 
Valley.” 

Mr. Minrcx: “Mr. Chairman, there is one phase of 
this question of storekeeping which I think the Committee 
could very well give some thought to and that is the util- 
ization of the stores department as a means of ascer- 
taining what you actually have in your service and from 
that effecting standardizations. 

“T had occasion here a couple days ago to make a 
survey at Altoona in the four shops of the motors used. 
I found that we have roughly 2,600 motors. We have 
of the 26 makes of motors, 43 types and 190 some sizes. 
Now nobody realized that condition. That condition, like 
Topsy, just grew.” 


“That is also true on 
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A motion was carried to accept the report and continue 
the committee. 


THURSDAY SESSION 


Safe Installation and Maintenance of Electrical 
Equipment 

The report of the committee on Safe Installation and 
Maintenance of Electrical Equipment was presented by 
R. F. Miller of the Chespeake & Ohio Ry. The dis- 
cussion was opened by Mr. Marshall who said: 

“In the Committee meeting Monday afternoon 1 was 
very much struck with the fact that almost every one in 
the room had had experience with the danger of low vol- 
tage circuits to human life. I would like to ask if any 
of you have ever considered the practice of using low 
voltage, such as thirty-two volts for extension lamp ser- 
vice. We on the Great Northern have done that. In 
every roundhouse that is lighted with alternating current 
we have a special 32 volt transformer which serves the 
purpose of giving you low voltage which is not dangerous 
and insulating the extension cord and the extension lamps 
from any accidental contacts that might occur to your 
main lighting system.” 

Mr. Suirk: “Ina direct current shop we were against 
the same proposition—220 volt direct current circuits. 
We tried the proposition of setting up a train lighting 
generator and it did not work out very well. We set it 
up without any regulators whatever and we experienced 
so much trouble with that lamp dimming and jumping 
up we had to discontinue it.” 

Tue Prestpent: “You have figured the cost of mak- 
ing the 32 volt installation as being not so high as to 
prohibit it in most cases, have you?” 

Mr. Marsuatt: “In our roundhouses we install one 
transformer of about 500 watts capacity in each section 
of five or six pits. We had to design transformers and 
wind up the coils. They cost about $11.00 a piece, The 
wiring is very simple. I presume that a section of the 
roundhouse can be wired up for this kind of service for 
from $200 or $300 a section, which is not at all excessive.” 

Mr. Mortina: “I would like to ask the members present 
how many of you know that you have an additional ground 
wire connected to all of your portable equipment ?” 

Mr. KresLey: “We have been making the practice 
of getting receptacles that carry an extra wire. We use 
a four wire conductor. Our receptacles and portable tools 
are all equipped with ground.” 

C.R. Suce (A. C. L.): “In my section of the country 
we run through six or seven states and I do not know of 
a single instance where we have any legal requirements 
with reference to it. We all go by the National Electric 
Code and there is no absolute requirement. Since we 
started on this Committee report, however, everything 
that has gone onto our road, new work especially, carries 
the same receptacle that was just referred to.” 

Mr. Moore: “All protecting devices involve the mat- 
ter of safety both of the apparatus and life, and as the fuse 
is one of the most susceptible protective devices of im- 
proper handling I would recommend to the manufacturers 
that they attempt to develop a relatively small circuit 
breaker which will do the business of the present small 
sized fuses. There are at present in Europe small break- 
ers which are not much if any larger than our standard 
push button switches running up to 10 or i5amperes: ” 
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THE PRESIDENT: 
circuit breakers ?” 

Mr. Moore: “They are both instantaneous breakers. 
There is a field there for development if the manufacturers 
will just go to it. It seems to me that the fuse is one of 
the most readily doctored pieces of apparatus that I know 
a} es 

Mr. ANDREUCETTI: 
breaker tied?” 

Mr. Moore: “That is the reason I mentioned that they 
should be inclosed and trip free from the handle.” 

Mr. Suirk: “Mr. Chairman, paragraph 6, installation, 
it is recommended that all high voltage wiring (601-5000) 
shall be in lead covered or armored cable run in conduits 
where used for interior work. I would like to get the 
expression from the various members on that. Our ex- 
perience with lead covered cable has been disastrous. 
In nearly all the places in which we operate where there 
is an inspection bureau we are doing away with lead 
covered cables entirely. I would like to know what the 
opinion of the various numbers is.” 

Mr. Anpreucetti: “Mr. Shirk, lead covered wire 
underground circuits is mandatory in a lot of cities.” 

Mr. Suirk: “I know it is.” 

Mr. Anpreucetti: “In Chicago it would not be left 
to you to decide whether or not you would use it. I agree 
with you that we have had more or less trouble with 
underground lead covered wire, but in places of this kind 
we have got to put it in.” 

Mr. SuirK: “With approved installation you can put 
in rubber covered wires underground in conduits.” 

Mr. AnpreuUcETTI: “What is approved installation ?” 

Mr. Suirk: “High grade 30 per cent Para.” 

Mr. AnprEucETTI: “We are not permitted to do it.” 

Mr. Moore: “We have not used any lead for a long ~ 
time, and most of the lead we did buy went bad and the 
ordinary insulation went bad with it. We got rid of it 
and put in what we consider is the highest grade insula- 
tion and had practically no trouble.” 

T. F. Fortz (Wash. Term.): “We have had consid- 
erable trouble with lead covered underground cable due to 
electrolysis. In the past ten years we have taken out 
quite a few miles of lead covered cable and substituted 
high grade rubber and have had no trouble since.” 

Mr. Morine: “Getting back to the portable equip- 
ment again, I would just like to ask a question. In how 
many different railroad shops is it customary to make a 
periodic inspection of all your portable and your hand 
tools to ascertain if it is necessary to make any repairs.” 

Mr. AnvREUCETTI: “Mr. Chairman, I think therein 
lies 80 to 90 per cent of the trouble. That is not done, 
and the circuit breaker and other apparatus is not a cure 
for a condition of that kind. I think what Mr. Moring 
has said, if it were followed out, would answer our pur- 
pose today.” 

Mr. Bepout, Jr. (C. & O.): “Mr. Chairman, we make 
inspection of all portable drills and such tools twice a week 
and find that method very satisfactory.” 

Mr. Succ: “I have been trying to break my men in to 
do that, but it is the hardest job I ever had in my life to 
make them do it.” 

Mr. Fottz: “Is it proper to make a recommendation 
or an amendment now?” 

THE PRESIDENT: “Yes.” 

Mr. Fottz: “I take exception to the sixth paragraph 


“Mr. Moore, were they slow acting 


“Have you ever found circuit 
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under installation where it says it is recommended that all 
high voltage wiring shall be in lead covered cable. I 
move it to be stricken out.” 

Mr. Suirk: “I second the motion.” 

The motion was not carried. 


Illumination 


The report on Illumination was presented by Mr. Bil- 
lau, the chairman of the committee, who said in part: 

“Since presenting the report it has been brought to my 
attention that the demand for the 15 watt, 32 volt lamp in 
the G-18%4 bulb is still so large that there will be use for 
it for some time to come with the result it was thought 
desirable, at least for the coming year, to include that lamp 
in Table 3 of recommended sizes of lamps. 

“In preparing the first part of this work this year one 
of the things we wanted to obtain was the suggestions 
from the members as to what would be desirable in the 
scope of a work of this character. The committee was 
confronted with the fact that the greatest difficulty was 
going to be to boil it down as to what would really cover 
the meat of the subject without getting into something 
that would be too voluminous. So far the committee has 
confined its activities solely to the question of presenting 
its illumination problems and with such engineering data 
as to aid in their solution with the view of leaving to the 


- individual engineer the question of selection of makes and 


types of units to obtain the desired results, the question of 
wiring practices, and so forth. 

“T would like to say there is one typographical error 
here that ought to be corrected. On the table at the bot- 
tom of page 313 under the heading marked recommended 
intensities you will find the values beginning showing .4 
to 8. There is a decimal point that does not belong there 
for the last three figures in that column. It should be 4, 
6 and 7 instead of the decimal point in each of those fig- 
mnes.”” 

Tue PresIpent: “It is evident from codes adopted in 
the various states that facts regarding the desirability of 
having well lighted buildings have been well circulated 
and as a result the legislative action is and will be such as 
will insure many changes for the better in old plants and 
better initial conditions in new. It would seem on the 
showing made on one railroad the flood lighting industry 
ought to thrive. A fifteen and one-half per cent increase 
on the current handled with a 21 per cent decrease in 
average cost of damage to cars handled at night and the 
elimination of personal injury caused by insufficient light 
should be enough to establish a sentiment in their favor.” 

Mr. Moore: “Mr. President, I think the Committee 
on Illumination is to be very greatly complimented on the 
work they have done so far. There are some things in 
the committee’s report that I would like to comment on 
and one of them is the flood lighting proposition. If flood 
lighting is to be used it seems to me it should be placed 
along the sides of the yard with the lamps directly diag- 
onally across the yard, and, of course, at considerable 
heights.” 

Tur Preswent: ‘Now you have all read the reports, 
I assume. and a resolution endorsing the work done on 
the manual and plans for carrying it on to its completion 
will be in order.” 

Motion was carried to complete manual. 

Mr. Moore: “Under the subject of glare, section 112 
in the proposed manual, the flood lighting proposition is 
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one that comes up and it is one of the reasons that I rather 
object to that system except in very special cases. In con- 
nection with the selection of equipment I think it would 
be well to include something with reference to it in the 
committee’s manual.” 

Mr. Besout: “I would like to call your attention to 
page 332 lighting systems shown in Figs. 12 and 13. All 
of our engine houses built since 1916 have that system of 
lighting, but the first one was 12 feet, as shown in the 
drawing in Fig. 13. We found that that was too low and 
we have raised them about 18 inches, making them 13 feet 
6 inches. Otherwise, a man will be using portable lights 
on top of the larger engines. In this system of lighting 
installed since 1916 I do not know of a dollar being spent 
in maintenance, but with the old system overhead in con- 
duit we had to replace it about every two years.” 

Mr. Kauter (O. S. L.): “We have two systems of 
outside lighting. One is flood lighting and the other. is 
using 1,500 candle power units. I don’t think that there 
is any comparison between the two. The 1,500 candle 
power lighting on account of its more even distribution 
and lack of glare is far superior to the flood lighting. 

“Tn regard to the office lighting I have found that we 
can get a lot of support by getting your medical depart- 
ment interested. In one office in particular there were 
fourteen clerks and twelve of them were continuously 
going to the doctor for eye strain. Six months after we 
got through, there were only three out of those twelve 
continuing to go to see the doctor.” 

Mr. McGary (N. Y. C.): “We have been asking for 
the P. S-18 lamp for use in our cars. Our cars are all 
equipped for use of the 18 sized lamp. We took it up 
with the A. R. A. Convention at Atlantic City and also 
this association, and I feel that it should be included in the 
list of standards, as at present we are penalized in buying 
that lamp. Our officials feel that the improved appearance 
of our cars justify our stand on insisting on that lamp. — L 
think it should be included.” 

Mr. Bittau (B. & O.): “If my understanding in the 
matter is correct, the P. S.-18 bulb is not a standard bulb 
with the manufacturers. To introduce a new sized bulb 
into the lamp field is going in exactly the opposite direc- 
tion from the whole trend of activities to reduce the num- 
ber of types. If the lamp possesses merit and it has a 
sufficient demand in the railroad field, obviously it could 
be adopted, but in doing it we want to eliminate what is 
now being used in the 25-watt size.” 

Mr. Ganzert (R. IJ.): “As a matter of information 
I would like to know if anybody has noticed the difference 
in the light of the PS.-16 without the center anchor of 
the filaments. On the Rock Island we find that the lamp 
without the anchor adds about 25 per cent to the cost. The 
filament seems to sag and break off at the end.” 

Mr. CartwricHT: “We had a little experience with 
the anchor lamp and the non-anchor lamp in those sizes 
and we have particularly recommended to the purchasing 
agent to insist on having an anchored filament.” 

Mr. GanzertT: “The PS-16 lamp as turned out today, 
I understand the center anchor has been eliminated en- 
tirely on all classes of lamps. We get a 32-volt lamp 
without the anchor and they last about 75 per cent as 
long as the original lamp.” 

A. L. Broke (Edison Lamp Works): “There is just one 
thing that I would like to make sure of in this point about 
the anchored filament. We have had several different 
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constructions there in the course of the last few years. 
Originally we made that lamp with a certain type of fila- 
ment and then from that we went to a V-shape filament 
and the present construction is a filament which is almost 
a straight horizontal filament with a very slight sag in it. 
Now I would like to know if the gentlemen who have 
found the unsatisfactory results are referring to the 
present construction which is almost a straight filament 
or whether they are referring to the V-shape filament. We 
do not believe that the anchor is necessary in the ‘present 
construction of the lamp.” 


Mr. Ganzert: “This was within the last two weeks. 
They are a straight filament lamp.” 


Mr. ANDREUcETTI: “Mr. Chairman, Mr. McGary has 
this PS-18 lamp and has used it consistently now for sev- 
eral years. Let us dispose of this question one way or the 
other, before we go on with any other point.” 


‘Mr. Mortne: “It seems to me it is narrowed down to 
just one or two things, continue on the recommendation 
of the committee and use our lamp as recommended or 
change the shade so that we will be able to use that lamp 
instead of using the 18.” 


Mr. McGary: “I would say that the New York Cen- 
tral Lines have upwards of 3,000 coaches fitted with these 
shades and lamps and the change is a big expense. We 
adopted the 1814 size years ago, after a great deal of 
study and we do not feel we ought to have a lamp in 
there out of proportion to our shade to meet the standards 
and we do not want to go to the expense of changing our 
shades. I do not feel itis a new lamp. We formerly used 
the 181% size and there is only a half size difference.” 


Mr. Minick: “There is this to be said about the rec- 
ommendation of the Committee of the P. S.-18 bulb or 
any other more or less special bulb lamp as a standard. If, 
as Mr. Billau said just a minute ago, the railroads want to 
use PS-18 bulbs, we would be very glad to do it provided 
we make space for it by dropping out something else. The 
Pennsylvania is using in car lighting service three or four 

odd sizes and shapes in lamps and we have no thought 
' whatever of asking this association to make them standard 
or ordered to save a few cents on the purchase of those 
lamps.” 

A vote of thanks was then entered to the committee for 
-its very able report. 


Self-Propelled Cars 


The next report was that of the committee on Self- 
Propelled Cars. In introducing this subject the president 
spoke as follows: ; 

“Any one interested in this particular subject can very 
profitably study the committee’s report. The railroads ap- 
pear to have a problem that they do not exactly know what 
to do with. The committee has made a frank and clear 
statement of the conditions as they now exist and the 
groundwork has been prepared for future investigation and 
recommendation. The subject is now open for discussion.” 

Mr. ZimKowskt: (New Haven): “Mr. Chairman, I 
would like to ask if there will be any objection to using the 
self-propelled cars in mail service.’ 

Mr. WaNAMAKER: “I had a little experience recently 
with the R. P. O. compartment in motorized equipment 
where the motor car equipment, the body, is narrow, and 
‘the standard equipment can be installed.’ 

Mr. CaALaHAN: “I would like to ask if the changing 
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price of fuel oil will have a material bearing on the develop- 
ment of the self-propelled car industry.” 

Mr. Gace (Can. Pac.): ‘Mr. Chairman, your commit- 
tee feels that the fuel supply of the future is well guaran- 
teed. Naturally the petroleum oils, the oil shales and the 
regular gravity oils will be available for years. We do not 
need to worry yet about that.” 

Mr. MILLER (C. & O.): “Mr. Chairman, would it be 
the general. opinion that as the automotive equipment is — 
developed on the railroads we can take our present forces — 
and train them to maintain it, or would it be better to bring 
mechanics from’ the various automotive concerns and let 


these men handle that end of it?” 


Mr. GAGE: 


this kind of work rather than to tr i to use the men experi- 
enced in locomotive maintenance.” 

Mr. SuirK: “We have on the Chicago Great Western 
the greatest collection of motor cars, all types, sizes, shapes 
and forms with the exception of the storage battery car. 


On the maintenance, I say make your own men, build them 


right into it. Take your mechanics from your shop. It 1s 


“Tt has been our. experience, Mr. Chair- 7 
man, that it is very desirable to get fully competent men in 


- 


not necessarily so that because a man is a locomotive me- — 


chanic that he is not a mechanic for anything else.” 

Mr. McPuerson: “In reference to going outside for 
men for the maintenance of this equipment, from an ex- 
perience in about eighty-five installations we are inclined 
to believe you will be better off training your own men and 
not go outside for so-called experts.” 

Mr. Minicx: “I would like to ask the manufacturers 
if they won’t stick closely to the types of lamps used: in 
automobile service. We bought two or three cars lately 
and we find almost anything in there but a standard lamp.” 

Mr. Suirk: “The Chicago Great Western specifica- 
tions call for standard train lighting lamps and we use 
them.” 

Mr.. CartwricHt: “I think you 
train lighting specification lamps are 
into trouble. 
to go to the 15-watt lamp and use the automobile type of 
lamp. If you go to the larger size, 30-volt lamp, you 
have got to increase your storage battery, the size of your 


going to get, you 


storage battery, and you will be called upon from time to 


time to recharge your batteries, whereas with the small 
15-watt lamp the engine on the car itself is always suff- 
cient to keep the battery up to the full state of charge.” 


On a small rail car it is much better for you” 


find the standard , 


Mr. Minicx: “Mr. Chairman, my request was for — 
the automobile lamp.” wt 
Mr. Suirk: “Our experience with the automobile 


type of lamp was that at the end of each run we had to — 


buy a new set of lamps. You will only 
three trips until you will put your lamps on the Edison 
screw base.” ) 
Mr. Newsoibd: “I think this is a train lighting propo- 
sition and we ought to start in with a 32-volt standard 
lamp. It falls right in this organization and we ought 
to set a new standard right away because it is coming. It 
is bound to come.” 
Mr. Berout: “It. is my opinion that the converted 
bus should be kept off the railroad. If we are going to 
use the bus, use it on the highways as a feeder. Get your 
cars as near railroad standards as you can and insofar as 
the maintenance is concerned I do not see that there is 


anything about the standard type of cars that our shopmen 


run your car § 
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couldn't handle. Every railroad has used gasoline motor 

_ cars and gas oil engine equipment for years, and our shop- 
men can take care of those cars as easily as an outside 
~ automotive man.” 


The report was adopted and the committee continued. 


Starters and Control'ers 


The report of the Committee on Starters and Control- 
_ lers was presented by J. E. Gardner. The discussion was 
. opened by Mr. Bebout as follows: 

“As outlined in the beginning paragraphs of this re- 
port we did not attempt to make any specifications for 
the manufacturer of controls. What we desired to do 
was to get up a recommendation for controls that should 
be used on the railroad.” 

Mr. SurrK: “I would like to ask the engineers here 
if any of them have an automatic starter in use with a 
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size, approximately 300 cubic feet capacity where the air 
compressor starts and stops 15 to 20 times per hour, the 
compressor located in an isolated location, electrical in- 
spections covering say from 30 to 90 days. I would like 
to get in touch with whoever has such an equipment. I 
am very anxious to find somebody who has such an 
installation.” 

Mr. Bezsout: ‘Mr. President, I would like to say in 
reply to one of the questions that we about eight or ten 
years ago bought two compressors identically alike in 
every respect except controls and wanted to try out to see 
which was the best in service, the automatic starting and 
stopping. We found the automatic starter so unsatisfac- 
tory in cost of operation that we took it out and put a 

manual starter on and ran it with an unloader rather than 

f start it and stop it.” 

Mr. Suirk: “I might say in this connection that we 
have eight compressors at other points on our railroad for 
charging and testing air on freight trains and it is not a 

new thing. The operation of the compressor is absolutely 
satisfactory. The point is the starting and stopping of a 
synchronous motor in the same service.” 

Mr. Wrnstow (Mich. Cen.): “I saw the other day 
in the plant of Dodge Brothers Automobile Company in 
Detroit a 200 horse-power synchronous motor started 
automatically, and it was very successful. Now that did 
not have the control features of the cooling water nor un- 
loading, but there would be no reason why they could not 
be added, and I think this equipment would answer the 
purpose. I would like to say this, in the first place, that 
a motor driven air compressor which starts more than ten 
times an hour is uneconomical, and a mechanical un- 
loader should in preference be used and will use less 
power.” 

Mr. Suirk: “Mr. Chairman, I wish to state for the 
~ gentleman’s information on the air compressor in starting 
and stopping ten to twenty times per hour it at no time 
exceeds the full running load for starting. Therefore, 
there is no inherent waste.” 

The report was accepted and the committee continued. 

Tur PresipeNt: “We are all much interested in the 
question of heavy electric traction and although there 
will be no committee. report, we are to be favored with a 
_ paper by a man well qualified to, present the subject and 
who will discuss some of the important aspects of this 
‘larger question. The paper is prepared by R. E. Wade. 
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but I understand that C. C. Bailey of the railway depart- 
ment of the General Electric Company will present the 
paper.” 

Mr. Bailey presented the paper. 

THe PRreEsIDENT: “It is a question that we as electrical 
engineers should give considerable thought to, and this 
paper I believe will be in the proceedings and very likely 
will serve to awaken us to some possibilities that we have 
not thought of before. If there is nothing further to be 
said in regard to any of the subjects presented this morn- 
ing at this time, the meeting will stand adjourned until 
tomorrow morning at 9 o’clock sharp.” 

The meeting then adjourned. 


FRIDAY SESSION 
Automatic Train Control 


The final session of the convention opened with the re- 
port of the committee on Automatic Train Control which 
was presented by J. P. Nelson of the C. & O. 

. THE Prestpent: “This subject appears to be one of 
expediency to a considerable degree. The public’s de- 
mand for maximum safety in transportation has inspired 
the hope that some miraculous solution will be found for 
the many questions involved. It becomes evident, how- 
ever, as time passes that there are difficulties to be over- 
come which will tax the ingenuity of many experts, in- 
cluding the electrical engineer. The subject is now open 
for discussion.” 

Mr. MarsHatyt: “I would like to ask if it has been 
found in the operation of this automatic train control that 
the wiring or any of the electrical connections had to have 
a different design due to the characteristics of the service, 
that is, due to vibration or any other condition than ordi- 
nary electrical design of other apparatus.” 

Mr. Netson: “In one sense I would say it does. We 
use what we call a No. 18 switchboard cable vulcanite, 19 
strands, extra flexible. We are particular in making eyes 
and ‘soldering them and always using double nuts and 
screwing them up to a terminal. It has been remarkable 
the trouble that has been caused from just some little 
loosening and we had to overcome that in various ways.” 

Mr. Mitter: “I would imagine then that we should 
work up some special design which will take care of that 
particular condition. If loose connections which in ordi- 
nary operation would not necessarily cause failure, is 
almost stire to cause failure, then we ought to have some 
special design to take care of that.” 

Mr. Nevson: “It is very noticeable where you take 
headlight men and put them on that work. They do not» 
seem to realize the great importance of having clean con- 
nections and being cautious in tightening them up and 
putting double nuts on them. We have almost gotten 
away from broken wires with the exception of three cases 
last month and that was due more to carelessness than 
anything else. A man used a piece of stiff wire where he 
should not, and in putting a jumper on the battery lead 
was not soldered properly. There is always a slack on 
our wire when it comes out of the conduit onto the termi- 
nal: in fact, if our eve gets bad we always have room to 
skin it hack and make another eye.” 5 

Mr. Mortnc: “How frequently is it necessary to in- 
spect this equipment ?”’ ; 

Mr. Netson:, “We make an inspection every time we 
come to a terminal.” 
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Mr. Minick: “It is a pretty well-known fact if termi- 
nals are soldered on a wire there is some crystallization 
of the conductor. I have been wondering whether any- 
body has developed a solderless terminal that can be ap- 
plied to stranded wire.” 

Mr. Byrne: “The biggest problem in this train con- 
trol,,as I see it, is to keep the grounds ol) there isa 
problem that a fellow is up against. With train control 
in fast service you will have all kinds of difficulties, not 
only the water getting in the wiring, but also oil in the 
conduit and the wire chafing in the conduit.” 

Mr. Netson: “In answer to that we have had some 
trouble in using flexible conduit. We have gotten away 
from it entirely and use the rigid conduit, and so far as 
getting oil, water and so forth, in the conduit, we are not 
experiencing that any more.” 

Mr. KENEpy (Pyle Nat. Co.): “Mr. Chairman, at the 
present time we are in the process of redesigning both 
the K-2 and the E-2 types of headlight equipment for 
special adaptation to train control. We are incorporating 
in that what we believe are all of the requirements of the 
machine which will eliminate ground, and at the same time 
paying special attention to voltage pulsations or alterna- 
tions in the direct current wave, particularly for use with 
continuous induction systems of train control. The 
members here who have the continuous induction control 
know that any pulsation in the direct current wave will 
result in the loading up of the vacuum tubes and the train 
control companies aim to work the vacuum tubes at a 
very low rating. We have also incorporated a more ef- 
fective oil seal so that you are not going to be subjected 
to the troubles of oil and dirt getting on the insulation.” 

Mr. WANAMAKER: “I think we were the first railroad 
to equip an operating division completely with train con- 
trol and I found that train control designers as a whole 
apparently but little understood the braking of trains. It 
seems that the major efforts of the train control designer 
had been directed to perfecting a method for transferring 
a signal indication in some form of impulse to the locomo- 
‘tive, but unfortunately after they got it to the locomotive 
they laid down on the job. The big job after all is to 
brake the train. I believe that those who have actually, 
carefully investigated train control and will give us an 
honest opinion will agree with me that the big end of 
train control is the locomotive devices. Without the loco- 
motive people, mechanical as well as electrical, and espe- 
cially the air brake people, I do not see how you are going 
to have much success. 

“The signal engineers, insofar as the transmission of the 
indication is concerned, have largely worked that out, but 
we have not completed the other part of the program. I 
want to say something else about the transportation part. 
I might say that when we started to operate our train 
control we immediately bumped into the lifelong, insofar 
as signals are concerned, rule of the railroads that no train 
must proceed beyond a stop and proceed signal when set 
at danger under any consideration until first coming to a 
full stop. The argument waxed hot, fast and furious for 
two or three months. I do not think we have ever had 
any trouble due to changing that operating rule. We 
have eliminated a lot of unnecessary stops with that form 
of train control. If you do not take advantage of the 
opportunity that is offered to permit the train to proceed 
the chances are that you will greatly hinder your train 
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operation, in other words, will reduce your track capacity. 
Sometime ago I figured $1.92 for stopping the average 

train on a passing track with remote control switches, and 

the chances are it will run possibly $2.00 where you do 

not have remote control switches. 

“T would like to see the electrical engineers get ahead, - 
and I believe that automatic train control is offering a 
very satisfactory extension to the field of operations for 
the electrical engineer, probably the best field that he has 
had because it will put him directly in touch with train 
operation.” 

The report was received and the committee continued. 


Locomotive Lighting 


The report on Locomotive Lighting was presented by 
L. C. Muelheim of the Baltimore & Ohio, and the dis- 
cussion was opened by Mr. Marshall, who said: 

“T have already taken up with the committee the point 
in connection with the S-14 lamp for cab lighting. The 
S-14 lamp has been tried out on the Great Northern Road 
and we find it satisfactory, but the Purchasing Agent has 
found that he has to pay more money for it. Conse- 
quently he wants my approval for changing back to the ~ 
S-17. Now, I do not like to do that if it is found that the 
S-14 will ultimately become a standard.” 

Mr. Minicx: “The development of the S-14 bulb 
lamp was brought about primarily by objections or criti- 
cisms on the part of railroad representatives to the size 
of the S-17 lamp. As time went on the lamp was de- 
veloped and we are now in the position of trying it out 
and proving its worth before recommending to the asso- 
ciation that it be adopted as a standard.” 

Mr. Morine: “Mr. Chairman, I would like to ask 
how many railroad representatives here are using at pres- 
ent the S-14 lamp.” 

THE PRESIDENT: 

(Three stood up.) 

Mr. Succ: “On page 336 I note that it is strongly 
recommended that 32 and 33 volt lamps be used. What 
is the reason for using two voltages ?” 

Mr. MvueLtuEIm: “The 32 volt rating was the original 
rating of the headlight lamp and it appears that it was 
advisable at one time to give a cab lamp a little different 
rating on account of the variations in the turbo-generator 
and permitting a little rise in the voltage that would not 
affect the cab lamp as greatly as it would the headlight 
lamp. The cab lamp always did seem a little more deli- 
cate than the headlight lamp and the little rise in voltage 


“All those who are please stand.” 


. seemed to affect it more generally.” 


Mr. Broe: “I am rather hazy in my recollection of 
the reason for that. The cab light is sometimes used 
when the headlight is off, and under those conditions you 
are likely to have a higher voltage which would strain the 
cab light.” . 

Tue PRESIDENT: “It is not desirable, of course, to 
have lamps of two voltages if it can be avoided.” 

Mr. Minicx: “The headlight should work at its high- 
est efficiency. With the average type of headlight equip- 
ment regulated to 32 volts we can get very close to 32 
volts in the headlight. In the case of the cab lamp and 
other lights used on the locomotive we want not only a 
reasonable efficiency, but we want long life. A differ- 
ence of about five per cent in the voltage of the lamp will 
make a difference of probably forty or fifty per cent in the 
life of the lamp and that, combined with the fact that 


velopment of the G-25 lamp. 
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when the headlight itself is not operating, gives us a con- 
dition of having a little higher voltage on the circuit, and 
has led to the selection of a little higher voltage for the 
auxiliary lamps.” 

Pee tie (M)C.): “Mr. Chairman, in regard to the 
G-25 lamp, it is not clearly understood just why that lamp 
was recommended by the A. R. A. In the early days of 


the headlight lamp we had a great deal of trouble with the 


bases loosening up. Since the-lamp manufacturers have 
gone to bakelite that trouble has disappeared. It does not 
seem now it is necessary to go any further with the de- 
We sometimes overlook 
what brings these things about and at the time, say six 
or seven years ago, a good many railroads did have trouble 
with the bases.”’ 

Mr. Hacensicx: “To get a line on this I believe it 
would be a fair question to ask how many roads have tried 
the G-25 and have not adopted it.”’ 

TuHE- PRESIDENT: “Will those stand, please?’ 

(Eleven stood up.) 

Mr. Besout, Jr.: “I would like to ask if any roads 
have found in this new development of the double filament 
headlight lamp that the 50 watt filament has been broken 
and the 250 watt filament has burned out?” 

Mr. Hitt: “We have carried on some tests along that 
line and we found in some cases the major filament would 
break and in other cases the supplementary filament would 
break. Our instructions were in case of the failure of a 
filament the engineer will proceed to the next regular stop 
and then change the lamp, and we have found to our sur- 
prise he prefers to finish his run.” 

Mr. Garpner: “About this G-25 headlight lamp the 
trend of the lamp manufacturer in the last number of 
years has been towards the smaller lamp bulbs through- 
out, not only train lighting lamps, but the lamps in general 
use. Not very many years ago we had a 60 watt lamp 
with a skirted base that was bigger than the present 100.” 

Mr. Stover (Nat. Elec. Lamp Assn.): “The trend of 
the lamp business, as Mr. Gardner stated very clearly, 
has been downward. There is no question but what it is 
cheaper to make the smaller sized lamp assuming an equal 
demand in general and the fact that gas filled lamps op- 
erate better as the bulb size goes down within certain 
limits, has been another reason why the manufacturer has 
been continually going down in bulb size.” 

The report was accepted and the committee continued. 


Train Lighting Equipment and Practice 


The report on train lighting equipment and practice was 
presented by Mr. Lunn, Mr. Hill acting as chairman, while 
Mr. Lunn presented the report. Mr. Minick opened the 
discussion, saying : 

“Before we get into the discussion of this paper, I would 
like to call attention to the last part of the report with 
relation to the withholding of the approval of standard 
practice of the 25-watt lamp in the G-16 bulb and 100-watt 
lamp. I would like, if it meets with the approval of the 
committee and the association, to change that and recom- 
mend their adoption at the present time as standard 
practice. 

“T want to make another recommendation. We run 
into more or less trouble in the standardization of lamps 
out in railroad service by reason of the fact that the Head- 
light Committee is handling the lamps used in locomotive 
service, the Car Lighting Committee is handling the lamps 
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used in train lighting service and the Committee on Illumi- 
nation is handling the lamps used in shop service. I 
should like to recommend to this association the advisa- 
bility of turning the entire lamp problem as a product 
turned out by the manufacturers of lamps over to the 
attention of the Committee on Illumination, which prob- 
ably handles at the present time ninety-five per cent of the 
whole lamp problem. It will tend to reduce confusion, I 
think. 

“IT make a motion to the effect that recommendations to 
the association for the adoption of standards relating to 
incandescent lamps regardless of their service be handled 
by the Committee on Illumination hereafter.” 

The motion was carried. 

Mr. Voict: “Mr. Chairman, in regard to the state- 
ment with reference to high priced rubber jars, I believe 
in using a good grade of rubber, sufficiently good at least 
to meet the service of the railroads. Of course, I realize 
that the Pullman Company have a different condition than 
some of the railroads who are maintaining battery equip- 
ment. I want to state that we have been using hard rub- 
ber jars since the year 1902 and our present jars since 
1907, and have about fourteen hundred sets of batteries in 
hard rubber jars; in fact, we have no lead lined tanks. 
Our cost of breakage per car per month on a chair car 
coach is nineteen cents, on a Pullman car twenty-four cents 
per car per month. We are not using a high priced jar.” 

Mr. Lunn: “I would like to move the approval of the 
recommendation given on page 349 in regard to the 
changes in dimension of the battery boxes and other mat- 
ters referred to.” 

Motion carried. 

Mr. GANzeERT: “Mr. Chairman, in the second para- 
graph on page 349 we followed this practice for some 
time, and we found that leaving the tray in the second 
paraffin bath for about fifteen or twenty minutes, put. in 
considerably more paraffin. Now we follow the practice 
of leaving the trays in the tank until they sink to the bot- 
tom and we find about thirteen pounds of paraffin in each 
tray. 

Mr. Farretty: “I would like some information on 
coach lighting on suburban trains from the locomotive 
headlight generator. We have on the North Western one 
train that has been running seven or eight years. The 
cars have been lighted from the headlight generator and 
we are not experiencing any trouble whasoever.”’ 

Mr. Bezsout: “With the coaches lighted from the 
headlight, what is your lighting load?” 

Mr. Farretty: ‘650 watts.” 

Mr. Bezsout: “What sized generator?” 

Mr. Farr—eLty: “3 kw.” 

Mr. Dimonp (Soo Line): “I should like to ask if 
there are any batteries used with that turbo-generator ?” 

Mr. Farretty: “No, sir.” 

Mr. CaLaAHAN (B. & M.): “On the Boston & Maine 
we are equipping two trains with this head and lighting 
system. The cars are 58 feet long. We are installing 
six 50 watt type C 64 volt lamps. The end lamps are 
located about six feet four inches from the end of the car. 
The remaining four are equally distributed between the 
two end lights, and recent tests which have been made 
showed foot candle power readings on the average of 2.2 
at the window seat and 3.2 at the aisle seat. These cars 
have not gone into service yet. We expect to put them: 
in within a couple weeks.” 
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Mr. ANDREUCETTI: “The situation, as I see it, is 
largely individual with the railroad. If a railroad com- 
pany, for instance, as we have found it up to the present 
time in suburban lighting on the North Western, can be 
taken care of without an auxiliary battery due to ideal 
operating conditions with the locomotives on the car, that 
is, of course, the most economical and gets away from the 
battery maintenance cost. On the other hand, another 
road may have another physical condition where the loco- 
motives are detached and the train has to stand for the 
loading and unloading of pasengers without the locomo- 
tive. There you would want an auxiliary battery service 
of some kind.” 

The report was accepted and the committee continued. 

Radio Application to Moving Trains 

S. D. Dimond presented the report on radio and the 
president touched upon some of the outstanding factors as 
follows: 

“The interest of the radio and the demand for better 
results have stimulated great activity in all directions ir 
this particular field. It is now next to impossible to lo- 
cate the receiving instruments so that they will not occu: 
space that should be reserved for other purposes. Per- 
haps a shallow, vertical case would answer the purpose 
There does not appear to be any antenna difficulties, but 
satisfactory interior arrangements have not so far been 
made. I would like to call on Mr. Westcott, who last year 
was the chairman of the committee that reported on the 
radio and who has made a very extensive investigation of 
radios 

Mr. Westcott: “One of the biggest questions that 
has come up ever since the radio application to trains has 
come about and which comes to me off and on continually 
is: Is it a sticcess as far as the passengers are concerned ? 
Is it worth while? I cite as an example that installation 
that was made about two years ago on the Chicago, Mil- 
waukee & St. Paul. 

“Brifly, it was decidedly a success. Some people rode 
that train when there was not a sound out of it. Some 
‘people rode that train when there were unworthy sounds. 
Some people rode it when it was excellent. I might say 
that at the time there were between 400 and 500 stations 
all of the same wavelength and their power was not what 
it is today.. We had interference problems which have 
now been worked out. We had sets that we now would 
be unable to get on the market. Today everything is 
changed. We took the loud speakers off and put indi- 
vidual phones throughout the car. 
at any time that we had was about 28 pairs. That was 
more popular because you did not: have to listen if you 
did not want to and you satisfied the grouch. On the 
other hand, I have seen that car so crowded that it was 
almost impossible for the conductor to collect his tickets. 
I have seen everyone of those pairs of phones split so that 
two people would each use an earpiece. and crowded 
throughout the car with hardly a soul in the rest of the 
train. I have had as many as twenty men come up and 
inquire about it, and if that is not interest I do not know 
what is. 

“As to the dispatching, Mr. Dimond spoke of that cab 
to caboose outfit. While it was very crude yet it is a 
step in the right direction. It needs co-operation from 
the manufacturer. It provided for a 50 watt domhle trans- 
mitter and loud speaker and receptacle, so much so. that 
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they claimed it would call an engine man down working 
around the drivers into his cab with a signal from the 
caboose. That is the extreme in expense, power supply, 
weight, bulkiness and all the rest, that seems a little bit 
unnecessary. I think we should tend to something simpler 
and then the average maintainer can handle it. It ought 
to be simple and light in weight. 


“Tn the dispatching line, one thing has been brought up — 


and that is communication from a signal tower to an ap-— 


proaching train. Wires will go down,*tracks will go out 


and bridges will get into trouble and the radio spans it 
After all your signal connections, your wires to the — 
semaphore, your electric service, all of that goes out and — 


all. 


yet your radio impulse can go out, of that tower before 
the crossover is reached. 
work really trends into something more useful along that 
line.” ; 


THE PRESIDENT: “You have probably just as many 


It seems as if the committee’s — 


people who like the radio on the train as those who do not, 


as you do here in this hotel, but in your opinion it would 
be a business getter on any train, especially a transconti- 
nental train?’ | 
Mas Wesroorns) Ay es,.sin. 
THE PRESIDENT: “If the demand ever comes, no doubt 
people who travel extensively will wish to carry their out- 
fits with them, in which case it will be necessary for the 


railroads, including the Pullman Company, to provide — 


antenna connections, and I may say that is not a difficult 
thing to do.” 


Mr. Westcott: “I might add one more thing. A 
little over a year ago one of the officials in going on a 
pleasure trip through the country which included New 
Orleans, Los Angeles, Seattle and home again, had a 
set. Nobody in that car had ever seen a radio before; 
but one of the party had had a lesson the day before and 
with a little help from a radio operator on one of the out- 
bound trains for a few minutes, they sat and listened to 
stations, from five to twenty-five each night, at high speed, 
from South Dakota to the Hawaiian Islands.” 


The report was accepted and the committee continued. 
Power Plants 


The report of the committee on power plants was pre- 
sented by C. G. Winslow of the Michigan Central, and the 


- discussion was opened by Mr. Foltz, who said: 


“T think it might be well to add a little more on the 
matter of water regulators. The question is whether we 
want to keep a constant level. 


erally conceded that that is not what is desirable. In 


other words, there are regulators on the market now 


which will feed the water in a way that it will lag behind 
the level. If there is a heavy demand for steam instead 


of the regular feeding in immediately to keep the level — 
constant it will permit the level to drop and thus the fur- 
nace which is overtaxed at that time to supply the heavy — 


demand has a chance to adjust itself to the new conditions 


I think it has been gen- 


of the heavier load and by the time the water comes up— 


to that level there will be a greater supply of steam. On 
the other hand, if there is a sudden drop in the load and 


if the feed water regulator immediately starts in order to — 


maintain the water level, the safety valve will pop off and 


vou lose power. In that case the level is usually permitted 


to rise. . The comparatively cold water. coming in there 
absorbs the excess energy which is given off by the furnace 
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and is not used for the the generation of steam until the 
furnace has a chance to adjust itself to the new condition. 
This acts practically the same as the flywheel does on a 
mechanical load.” 


Mr. MarsHarrt: “I think on the ordinary railroad the 
better class of power plants are already very well equipped 
and very well managed with everything to give economy 
of operation, but almost all of the railroads, that I know 
anything about, have got a large number of very ineff- 
cient smaller plants especially connected with the round- 
houses. I cannot conceive of anything that is any less 
economical than a firebox boiler operated on a railroad. 
I have been urging for a number of years either to aban- 
don these firebox boilers or else to design a regular brick 
furnace and use these firebox boilers merely as a heat ab- 
sorbing device. So far I have not been able to get that 
idea over.” 

Mr. Besout: “A locomotive boiler was designed for 
locomotive service and not for stationary plants. We are 
trying to get away from the locomotive boiler in stationary 
plants.” 

Mr. Winstow: “The question of bettering the com- 
bustion on a locomotive type boiler is rather difficult, but 
I have an idea that it might be improved by lining the fire- 


box, which in its ordinary form is a very poor place for 


combustion on account of the cooling effect of the water 
jacket.” ee 

Mr. MarsHatLt: “In regard to the capacity of the 
firebox boiler, we have made tests and we find a 100 horse- 
power boiler will vive us abont 78 horsepower under the 
best possible operating conditions that we can put up for 
that test. Consequently if we do anything more to reduce 
the capacity we are out of luck. I had conceived the idea 
of putting the furnace under the hoiler, elevating these 
boilers say five or six or even eight feet and then you can 
make as big a firebox as you like and you can get com- 
plete combustion before any of the flames touch any of the 
cooling surface.” 


Mr. Winstow: “It is often a rather expensive ar- 


rangement to try to adapt a device of this sort. and I 
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should imagine it would figure out cheaper to buy a new 
boiler.” 

Tue Presipent: “Gentlemen, the zero hour is ap- 
proaching. It is here. There are other questions I am 
sure you would like to ask and probably other comments 
you would like to make. If you are agreeable it will be 
left to you to write your remarks to Mr. Winslow or to 
Mr. Andreucetti on this subject so that they will be in- 
cluded in the proceedings.” 

Mr. Marsuart: “I have, heard a number of fellows 
say this has been the most successful, most businesslike 
meeting that we have ever had. I believe it is so myself. 
The exhibits have been especially fine. The convention 
has been better attended than ever before, and greater 
interest has been shown. I believe this is the most suc- 
cessful convention we have ever had and I believe no 
small part of it was due to the fact that we have had a very 
efficient man in the chair. I would like to have an ex- 
pression of thanks offered to the president for the manner 
in which he has handled the proceedings.” 

A rising vote of thanks was then unanimously extended 
to President Lunn. The meeting then adjourned. 


Election of Officers 


For the coming year the following officers were elected : 
F, J. Hill, president, Michigan Central; EK. Wanamaker, 
first vice-president, Chicago, Rock Island & Pacific; C. R. 
Sugg, second vice-president, Atlantic Coast Line. J. C. 
McElree, Missouri Pacific, and G. H. Caley, New York, 
Ontario & Western, were elected as new members of the 
executive committee. The nominating committee will con- 
sist of J. R. Sloan, Pennsylvania Railroad; C. R. Gilman, 
Chicago, Milwaukee & St. Paul; E. Marshall, Great 
Northern; J. E. Gardner, Chicago, Burlington & Quincy, 
and E. Lunn, Pullman Company. 

The officers. which the Railway Electrical Supply Manu- 
facturers’ Association elected for the coming year are: 
George H. Scott, president, Safety Car Heating & Light- 
ing Co., Chicago; E. A. Lundy, senior vice-president, 
FE. A. Lundy Co., Cleveland, and W. Fenley, junior vice- 
president, Kerite Insulated Cable & Wire Co., Chicago. 


Illinois Central Tracks, Chicago—Soon to Be Electrified 
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Freight Train Hauled hy G. E. Locomotive on Bridge Near Fierros 


The Spanish Northern Railway Electrification 


New Motive Power is an Answer to Problems Presented 
by Tunnels and High Cost of Fuel 


the British Isles, but during the late war ship- 

ments were greatly reduced and finally stopped 
entirely. The shortage caused by the cessation for 
foreign shipments was keenly felt by all the large cities 
in Spain, especially Madrid. 

Mines were put in operation which before were con- 

.sidered unprofitable. Particularly was the product in- 
creased in the Asturias region in the Cantabrian moun- 
‘tains which parallel the north coast. The amount of 
coal which could be shipped to the center of Spain was 
limited by the capacity of the railways leading out of the 
region. In fact much of the coal is shipped north to the 
port of Gijon, whence it is transshipped by boat to 
other domestic ports. 

The Northern Railway of Spain has a single track line 
from Gijon on the coast passing south through Oviedo 
and Leon and joining the main line from France to 
Madrid at Venta de Banos. The limiting feature of this 
line is the section between Ujo, which is 870 ft. above sea 
level, and Busdongo just over the ridge on the southern 
slope of the mountains, which is 4310 ft. above sea level, 
a total distance of 38.6 miles. 

It is this section which is now being electrified, as the 
initial step of an extensive program. In this distance the 
road goes through 71 tunnels, with an aggregate length 
of 16.8 miles most of which is on curves. The longest 
tunnel La Perruca, a short distance north of Busdongo, 
is on tangent track and has a total length of 1.91 miles. 
The longest tunnel on the curved sections is El Orria, 
which is .66 miles long and makes about three-quarters 
of a complete circle. 

This unusual stretch of railway work was built about 


Powe to 1914 Spain received most of its coal from 


40 years ago under the direction of a prominent Spanish 
engineer. Here in Spain, as in Russia, the width of the 
track gage is 5 ft., while in France and the rest of Europe 
the American standard of 4 ft. 8% in. is almost universal- 
ly used. 

The initial contract for this electrification was awarded 
to the Sociedad Iberica de Construcciones Electricas, the 
representatives in Spain for the International General 
Electric Company, and provides for six 3000-volt locomo- 
tives, two 2-unit 3000 kw. substations and overhead line 
material for the complete project. In addition to the 
above, six additional locomotives have been ordered from 
the Westinghouse Electric & Manufacturing Company. 
For the present, power is purchased from the hydro- 
electric system of the Electra de Viesgo Company at 30,000 
volts, 3-phase, 50 cycles. This energy is transmitted over 
the lines of the railway company to substations located 
at Pajares and Cobertoria. 

The present schedule with steam operation consists of 
from 11 to 12 trains in each direction per day. It is 
expected that with the substitution of 12 electric locomo- 
tives for steam power the normal train movement can be 
considerably increased. This will release 28 steam loco- 
motives for other service. The locomotives which the 
General Electric Company has constructed for this ser- 
vice are of the swivel equalized truck design and weigh 
89.5 tons (81.4 metric tons), all on the driving axles. 
With this type the pulling stresses are transmitted through 
the platform of the locomotive instead of through the 
truck frames as is the case with the articulated type. 

The cab is supported through center plates on two 
three-axle trucks. A. G. E. 255-B motor is geared to each 
of the six driving axles, giving a total capacity of 1550 
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horse power. Hauling a 330-ton train up the 2 per cent 
grade at a speed of 21.7 miles an hour requires a tractive 
effort of 22,000 Ib. The maximum speed on level tangent 
track is 24.9 miles an hour with a train of 1500 tons, 
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Map of Electric Zone of the Spanish Northern Railway Between 
Ujo and Busdongo 


while the maximum emergency speed of the locomotive 
is 37 miles an hour. 

The auxiliary apparatus and control mechanism are 
housed in the box type cab which extends the full length 
of the locomotive. The platform is built up of structural 
steel members which are securely braced and riveted and 
covered by a steel floor 3 in. thick. At each end, an 
operating compartment for the engineer is partitioned off 
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from the apparatus room in the center. Current is col- 
lected by either of two G. E. slider type air raised gravity 
lowered pantographs mounted on the roof. 

When descending the grade, the locomotive is held 
back by regeneration, five of the motors becoming 
generators while the sixth generates their exciting cur- 
rent. The locomotives in addition are equipped with 
vacuum brakes which are only used in emergencies and 
in bringing the train to a complete stop. On this system, 
though practically all of the passenger coaches are equip- 
ped with brakes, the freight cars have only individual 
hand brakes which must be applied by the trainmen when 
a braking effort is required in excess of that necessary 
to slip the wheels of the locomotive. In actual freight 
service it is the practice to have a man stationed on every 
fourth car to be ready, if necessary, to assist in braking 
the train. At present an average freight train will con- 
sist of from 28 to 36 freight cars of 5 tons capacity, 
which requires a large crew. 

The normal train movement is “loaded” up-grade (from 
Ujo to Busdongo) and “empty” down-grade, although 
loaded trains up to rated capacity of the locomotive are 
also handled on the down-grade. 


Ratincs, DIMENSIONS AND WEIGHTS OF SPANISH NorTHERN RAILWAY 
LocoMOTIVES 


Electrical Data 


Nominal voltage of ‘Systemije.cene leiaie te ierst a) +lsielolelel+ eters 3,000 volts 
Practive effort COnmtiMUOUsie csi vistetees sie) orale) oleler i loci (is 1> sels = 26,500 lb. 
dbractive ettort. Ll “hr. (ploiwiaeevssi ven ee ercieisi yt teisbas th <riste 27,100 Ib. 
Tractive effort at 30 per cent ccef......... Peet ah cneteberttecarer 53,700 Ib. 
Motalu-h:p. (ContiniwOUSisene aaeeeternee eta nace een yeast = ekeliste re) eat 1,550 
12 Glee nn fore bape IG Grm eso. oho o hola eo Sige ovo qe Oban & 1,550 
SES 6CONTITOUMSWy teers a cl sreus elena rs ekeede eM senele elute tater stereos 21.9 m.p.h. 
Speed Wr howrs... = seas oiel wctous uatete aneenoltenaie enor anepele nel love fobes aeiede'= 21.6 m.p.h 
Narmber of nOtOLS 0 o aakewe co ctee eae neRO emote Merete teh etateperenese a= 6 
Miype (of MotOrss cite macnn alent aan stetekeetel tori estes rina oletene vets 255-B 
Gear © ratio’ > sss ace wove e ovaehove sueneher ene tenes eeu eaten cman eretctieneleis, «12 Act fon Zee 
Mechanical Data 
Ti eeN lee gee emo nce a 6 Mob.oie do Ga cl.co.c O00 Old od anode Cte: Stain, (shale 
Celt: En ae AisIOe SWINE. hah nisi tro watio.q.olsince.4.5 CG Gormomec Goat 9 ft. 8% in, 
[Parka RAP eeCn eer cca 0 Poe abocn 705. b 00 cei ddog Bot\poeoC 46 ft. O in. 
Max. ‘xicid “wheelbase ferrets acts retale cto elerellstey (al 0, ohs152100 It £16) in. 
Miad OL ALLVErS as acter RE Rene Lene tench Lemene rs fehevis .olsirs 3934 in. 
Potal | wheelbase: c:. <5. cietstienGham toute ote merete tetera tetetered ohare) cx) 35 ft, 
Number of driving’ axless..2. 12... SF Porch siere che che Stare ais 
Height over trolley locked down..........-+-.+++++-ee-: IBY 3805 Bh) eee 
Weights 
@n drivers (Gtotal weieht)iee ne cere oie eretele abrir rete nai 179,000 tb. 
Weight per driving axle sca el ecm Meee cisitelsleiis)mieielae tints 29,830: lb. 
Weight of electrical equipment...........+-.2+.2+eeeees 85,000 1b. 
Weight of mechanical equipment........-+--.++.+++seee- 94,000 Ib. 
Motors 


The motors are of the commutating pole box type with 
the air inlet at the top. Ready access to the armature, 
pole pieces and field coils is provided through the pinion 
end. Large handholes allow easy inspection of the com- 


mutator and brushholders. The bearings are waste 
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lubricated and an ample supply of oil is insured by 
auxiliary oil wells. 

Louvres. in the sides of the cab permit the entrance of 
air to the whole interior of the apparatus compartment. 
The blower drives the air into the horizontal duct between 


the center channels of the locomotive platform. These ~ 


ducts open through hollow center plates and flexible duct 
connections into the truck transoms, which in turn con- 
nect with ventilating openings in the motors. The series 
method of ventilation is used, that is the air enters the top 
of the motor frame at the pinion end, is forced over the 
armature and field coils returning through the com- 
mutator and armature core to the pinion end, whence 
it is expelled through holes in the framehead. These 
motors are designed for operation at 1000 volts per com- 
mutator and are insulated to operate three in series on 
3000. volts. 

The motor has a continuous rating for 120 deg. rise 
by resistance of 258 hp. at 1000 volts. The gears and 
pinions are made of oil tempered steel and have a ratio 
of reduction of 72 to 18 teeth. 


Control 


The control is electro-pneumatically operated and is 
intended for non-automatic single unit operation with the 
following connections: One group of six motors in 
series, or two groups of three motors in series. 

Fourteen steps are provided for acceleration with six 
motors in series, ten steps with the two groups of three 
in series connected in parallel, and thirteen steps in re- 
generative braking. In starting, the,six motors are con- 
nected in series with the line and an adjustable resis- 
tance. This resistance is short circuited as the controller 


Showing Two 1500 Kilowatt 


Cobertoria Substation, 
Synchronous Motor Generator Sets, High Speed Circuit Breakers 
and Switchboards 


Interior of 


is moved from point to point of the series position of 
the main handle until all the resistance is cut out and the 
motors are all in series directly across the line. Then 
as the accelerating handle is moved to the first series 
parallel notch of the controller, a pneumatically operated 
transfer switch reconnects the motor circuits into the 
series connection with the resistance again in series. The 
operation is then repeated unti) the motors are in full 
series-parallel position. 

All the motor switching is performed by air operated 
contactors which short circuit the resistance. They are 
closed by air confined in a cylinder operating against a 
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piston, and opened by the action of a heavy spring against 
the piston. An are chute and blower coil insure proper 
rupturing of the arc. An electro-pneumatically operated 
reverser is interlocked with the line contactors. 

For speeds above the full series and full parallel con- 
nection, two reduced field positions are provided by means 
of which the motor speed is increased. Both reduced 
field positions can be obtained in either of the full running — 
positions, this is accomplished by moving a selective 
handle on the master controller. This controls contactors 


Symbols 
O Traction Motor Armatures 


2 Traction Motor Frelds 
= Grid Resistors 


Arrows show direction of 
current during regeneration 


Balancing Resistor 
RS 


Schematic Diagram of Regenerative Braking Connections for 
Locomotive, Self Excitation 


which connect an inductive shunt across the field. In 
emergencies three of the motors may be cut out and 
the locomotive operated with the remaining three. 
Regeneration is accomplished by using one motor for 
exciting its own field and the fields of the other five 
motors. The remaining five motors are connected in 
series and regenerate to the line in proportion to the field 
excitation. Only one combination of motors is used for 
regeneration, but by means of the thirteen steps which 
are provided, a speed range of from 12.5 miles an hour 
to maximum operating speed of the locomotive is obtained. 
The regenerative braking employs the same controller, 
contactors, and resistors as are used during motoring. 
This means simplicity of control and economy of ap- 
paratus. A balancing resistance is used for the protec- — 
tion of the motors to stabilize the excitation and to com- 
pensate against line voltage changes. When starting to 
regenerate, the main handle of the master controller is 
moved to. the off position, and the selective handle then 
thrown to the braking connection. The same handle is 
used to select the motoring, reduced field and the re- 
generative braking connections. Upon setting the selec- 
tive handle for the braking connection, a transfer switch 


is thrown by means of a pneumatic cylinder. 
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This re- 
arranges the circults to give the connection necessary for 
regenerative braking. The main handle may then be 
notched up until the desired braking torque is obtained. 
The master controller is mechanically interlocked so that 
no false manipulation is possible. 


Auxiliary Equipment 
Power for the operation of the control circuits, lights, 
cab heaters, air compressor, exhausters and for charging 


One of the 90-Ton, 3000-Volt Electric Locomotives. 
General Electric Company 


Built by the 


the storage battery is furnished by a 10 kw. 65-volt 
generator directly connected to a 25 hp. 3000-volt motor. 
A blower mounted on the extended shaft of the motor 
generator set furnishes air for the ventilation of the trac- 
tion motors. 

As a reserve a storage battery of a capacity sufficient 
to operate the control, an exhauster and the lighting 
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maintaining the pressure between certain predetermined 
values. 

Two exhausters, both of which operate from the 65-volt 
circuit, supply the vacuum brake system on the locomo- 
tive and the passenger coaches. One exhauster operates 
normally at slow speed, while the other is normally shut 
down. 

A high speed circuit breaker is connected ahead of all 
other apparatus in the main motor circuits. In case of 
short circuit on any part of the apparatus, or a heavy 
overload, the: circuit breaker trips and opens the circuit. 
The high speed with which the breaker opens greatly 
reduces the liability of damage from either short circuits 
or heavy overloads. In addition to protecting the loco- 
motive it also protects the generating units in the sub- 
station by quickly reducing any heavy power demands 


due to grounds or overloads. The breaker has no 
mechanical latches or triggers. It is tripped electro- 
magnetically. The blow-out consists of a powerful mag- 


netic field which combined with the narrow arc chute 
quickly breaks the arc caused by opening the circuits 
An overvoltage relay is connected across the regenerat- 
ing motors in series with the high resistance, and is ar- 
ranged so that when the motors generate a predetermined 
voltage this relay opens, tripping out the high speed 
circuit breaker and dropping out the resistance contactors 
during regeneration so as to open the field of the motors. 
This furnishes protection against overvoltage in case of 
loss of trolley or substation. 


Substations 


Power from the 30,000-volt lines is converted to 3000 
volts direct current in two substations, one of which is 
located at Cobertoria 6 miles from Ujo; the other is at 
Pajares which is the same distance from Busdongo, the 
southern end of the electric zone. 

Each of these stations contains two, three-unit, four- 


Type of Steam Locomotive Used on Passenger 


system for one hour is provided. A reverse current re- 
lay is placed in the circuit between the battery and the 
generator to prevent the discharge of the battery. 

The compressor, which furnishes air for the control, 
pantograph, whistles and sanders, is operated from the 
65-volt circuit and is controlled by a governor which 


starts or stops the compressor automatically, thereby 


- 


Trains. Weight on Drivers is Approximately 90,000 Pounds 


bearing 1500 kw. 3000-volt d. c. motor generator sets with 
the necessary transformers and switch gear. Provision 
is made for the future installation of a third unit in each 
station. The outgoing positive feeders are amply pro- 
tected by the addition of high speed circuit breakers 


located in each line. 
Two three-phase oil-cooled transformers rated 30,000/ 
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3500 V., 1900 kv-a, 50 cycles are installed in each of the 
two substations. Four 21% per cent taps are provided in 
the low voltage winding to compensate for variation in 
the transmission line voltage and 50 per cent starting 
taps for starting the motor generator sets. 

The direct current generators are designed for 1500 
volts per commutator and are permanently connected in 
series for 3000-volt operation. They are separately ex- 
cited from a small 125-volt generator mounted on one 
end of the set. The series field of each main generator 
is designed to provide flat compounding from no load 
to 50 per cent overload. They are equipped with com- 
mutating poles and compensated windings to insure 
sparkless commutation under all load conditions. 

Excitation for the synchronous motor is provided by a 
second 35 to 150-volt direct current generator placed on 
the opposite end of the set. It has a series winding which 
catries the 3000-volt line current so that the motor field 
excitation varies in proportion to the load on the set. 
This insures correct power factor with varying loads, 
and also insures stable operation under heavy overloads. 
These sets handle 150 per cent load for 2 hours; 300 


Overhead Construction at the North End of Campomanes Yard, 


Showing Line, Anchor Poles, Sectionalizing Switch, and in the 


Distance the Station Signal 


per cent load for 5 minutes. They also operate inverted 
to take care of regeneration. 


Overhead Line Construction and Bonding 


The overhead construction is of the modified flexible 
catenary type designed by the General Electric Company 
and installed under supervision of the S. I. C. E. C 
This overhead is known as the twin catenary type and 
comprises two 4/0 copper wires flexibly suspended side 
by side from the same ¥%4-in. diameter steel messenger 
by independent loop hangers. These supports are 
spaced 15 feet apart and are alternately connected to 
each contact wire. Thus the distance between adjacent 
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hangers is 714 feet. With this construction, due to the 
four contacts secured by the double pantograph collector 
and the twin trolley wire, current is collected under all 
conditions without visible sparking. Porcelain insula- 
tion is used throughout. Steel poles spaced at intervals 
of 150 feet on tangent track with reductions on curves 
support the brackets carrying the messenger. Brackets 
on the poles carry the positive feeder and the negative 
return wire, while in the tunnels these are carried on 
iron bracket supports. a 
It is possible on account of the unusually circuitous 


The Cobertoria Substation 


route which the track follows to improve the distribution 
by running the feeder across the ends of several loops 
which are made necessary to conform to the limiting — 
gerade. One of these cut-offs is 1.25 miles in length 
cutting off about 4.5 miles while two others about 0.3_ 
miles in length join the ends.of another loop of about 
the same length. 

As it was deemed advisable to put in concealed bonds, 
it was necessary to install special fish plates throughout 
the electrified section. g 
- Each rail joint is bonded by 12-in. 4/0 copper bonds, 
and every 1000 feet a 4/0 steel cross bond 76 in. long 
is put tm : 

To protect the system, sectionalized construction is 
used. Due to the character of the country, the mountains, i 
curves and tunnels, and the fact that normal operation — 
of the railroad must not be interfered with, all con- 
struction was done at night. The copper wire used in — 
the work was drawn and stranded at Cordoba, a noted 
manufacturing center in the south of Spain. Officials of 
the Spanish Northern Railway designed and installed the 
substations and overhead line material. In this work | 
they were assisted by the engineering staff of the — 
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Compendium of Automobile Stop-Laws 


Laws and rules regulating the management of automo- 
biles in approaching railroad crossings is the subject of 
a pocket-size pamphlet of 48 pages which has been pre- 
pared by the Association of Railway Claim Agents; ex- 
tracts from the statutes and the orders of public commis- 
sions in each of the states of the Union where action of 
this kind has been taken. The pamphlet is issued by the 
secretary of the Association, H. D. Morris, Northern Pa- 
cific Railway, St. Paul, Minn. 
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Chicago as It New Looks North of the 


Loop District—P & A Photo 


Beebo, M. A. Exhibitors at A. R. E. E. Convention 


Space Occupied by Exhibits Was Forty Per Cent 
Greater This Year Than in 1923 


ply Manufacturers Association at the fifteenth an- 

nual convention of the Association of Railway 
Electrical Engineers this year were the largest and best 
ever presented at this convention. In previous years all 
of the exhibits have been placed in the ball room of the 
La Salle Hotel, Chicago, while the A. R. E. E. meetings 
were held in the red room on the same floor. This year 
the red room was given over to exhibit space, and was 


lee exhibits presented by the Railway Electrical Sup- 


completely filled; the A. R. E. E. meetings were held on 


the mezzanine floor. Contrary to expectations, the sepa- 
ration of the meetings and the exhibits did not detract 
from the attendance at either one. The fact that all the 
available new space was filled, however, indicates that it 
will probably be necessary to find more room for the ex- 
hibitors in 1925. 


Election of Officers 


At the meetings of the Railway Electrical Supply 
Manufacturers Association held on Thursday morning, 


October 23, the following officers were elected for the 


coming year: 

President, George H. Scott, Safety Car Heating & 
Lighting Company, Chicago; senior vice-president, E. A. 
Lundy, E. A. Lundy Company, Pittsburgh; junior vice- 
president, W. H. Fenley, Kerite Insulated Wire & Cable 
Company, Chicago secretary and treasurer, Edward 
Wray, Railway Purchases and Stores, Chicago. Execu- 


tive committee John McC. Price, Industrial Controller 


Company, Chicago; W. F. Bauer, Edison Storage Battery 
Company, Chicago; Otis B. Duncan, Western Electric 
Company, Chicago; R. N. Baker, Central Electric Com- 
pany, Chicago; R. I. Baird, Electric Storage Battery Com- 
pany, Chicago; Charles Dubsky, Crouse Hinds Company, 
Chicago; W. A. Ross, Oliver Electric Company, Chicago ; 
F. M. Condit, Fairbanks Morse Company, Chicago; R. H. 
Kilner, Westinghouse Electric & Manufacturing Com- 
pany, Chicago. '. 


Exhibitors, Their Products and Representatives 

The following is an alphabetical list of the manufactur- 
ers having exhibits at the convention together with brief 
descriptions of the products shown and the names of the 
representatives present: 


Adams & Westlake Company, Chicago, Ill—Coach, Pull- 
man and mail car lighting fixtures flashing relays in 
operation with case removed; signal lamps; fans and 
flush type switches; electric hand lanterns and an elec- 
tric car inspector’s lantern; a flashing railroad crossing 
signal in operation, and a red warning signal also in 
operation. Represented by A. S. Anderson, E. H. 
Leisch, Wm. J. Pierson, Wm. G. Porter, H. G. Turney, 
G. L. Walters, Chicago. 

Ahlberg Bearing Company, Chicago, Ill—Holman single 
and double row annular bearings and Ahlberg ground 
bearings. Represented by W. C. Bender, D. A. Camp- 
bell, B. B. Clark, Hi Be Dunning, WF. Bries,C..W. 
Pearsall, Chicago. 

Louis Allis Company, Milwaukee, Wis.—Direct current 
motors and alternating current motors complete and dis- 
assembled featuring the one-piece “indestructible” cop- 
per squirrel cage rotor manufactured by this company. 
Represented by Wm. S. Burr, R. W. Brewer, E. B. 
Fogelsong, Chicago. 

Albert & J. M. Anderson Mfg. Co., Boston, Mass.—Auto- 
matic time switches; large capacity disconnecting 
switches and knife switches ; plugs and receptacles of all 
capacities for battery charging, welding circuits and 
locomotive wiring. Represented by B. G. Durham, ‘Chi- 
cago. 

Appleton Electric Company, Chicago.—Complete line of 
conduit fittings (Unilets) ; “Reelite” and “Mogul Reel- 
ite” take-up reels; outlet boxes, switch boxes and steel 
fittings. Represented by J. T. McHenry, A. S. Merrill, 
E, A. Hokanson, Chicago. 

Baker R. & L. Company, Cleveland, Ohio.—A full size 
drive axle unit such as is used on all models of Baker 
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trucks with representative photographs showing all 
types of such performing operation in railroad service. 
Represented by M. A. Watterson, Frank N. Phelps, 
Cleveland, Ohio; Harry Greig, T. W. Barnes, W. F. 
Hebard, V. A. Shouldis, Chicago. 

Benjamin Electric Mfg. Co., Chicago.—Locking socket 
for preventing lamp theft; dust tight heavy duty glass 
cover for R. L. M. reflectors; vapor proof lighting unit 
with reflector for oil houses fibre groundless hand port- 
ables ; spring-type shock absorbing fixture aligner. Rep- 
resented by P. A. Powers, W. I. Goodrich, F. H: Ben- 
deich, Jr., Chicago. . 

. A. Bennett & Co., Chicago.—A rack showing “Shera- 
duct” conduit in all stages of manufacture from raw 
material to the finished product; samples of 5/16-in. 2 
and 3 wire “Ovalflex” cable for coach -wiring; three 
exhibit boards showing boxes, bushings, connections, 
“Sheraduct” and “Economy” conduit and “Flexsteel” 
cable and conduit. The exhibit also included a 6%-in. 
spiral coil made by wrapping a 10-ft. length of %4-in. 
“Sheraduct” around a 6-in. cedar post. Represented 
by A. E. Provost, J. C. Wagemann, R. ‘C. Bennett, 
Chicago. 

Bryant Electric Company, Bridgeport, Conn.—Wiring 
devices, including plugs, fuses, receptacles, sockets, 
switches, marine devices, heater controls and pilot lamp 
combinations. The pilot lamp combinations were con- 
nected so they could be shown in operation. . Repre- 
sented by W. A. Stacey, Ward Thomas, W. O. Dahl- 
strom, C. 'W. Foster, H. W. Freese, Chicago. 

The Buda Company, Harvey, Ill—A 500-watt turbo- 
generator set for locomotives shown with quarter sec- 
tion removed and painted in colors inside to show steam 
and oil passages. ‘Represented by H. P. Bayley, Har- 
vey, Ill. 

Bussman Mfg. Co., St. Louis, Mo.—Fuses of all types. 
Represented by Martin J. Wolf, Geo. L. Delany, St. 
Louis, Mog Ce Lu Steber, [Ce neram se ea 
liams, Chicago. 

Central Electric Co., Chicago.—‘Okonite” wires, cables 
and tape; “Maxolite” reflectors; “Attalite” units; “Ral- 

co” receptacles and plugs; electrical fittings for cars 
and locomotives ; panel boards ; car fixtures ; connectors ; 
specialties. Represented by A. L. McNeill, E. H. Mc- 
Neill, R. N. Baker, J..M. Lorenz, J.-J. O’Brien, Chi- 
cago; L. R. Mann, St. Louis, Mo. 

Chicago Fuse Mfg. Co., Chicago.—‘‘Union” renewable 
and non-renewable enclosed fuses; ‘‘Gem” non-indicat- 
ing fuses and plugs; “Union” outlet boxes and covers; 
“Gem” sectional switch boxes. Represented by H. P. 
Collins, C. W. Beach, Tom Walsh, Chicago. 

Crouse-Hinds Co., Syracuse, N. Y.—“Condulets”’; safety 
switches; flood lights; panels and cabinets; traffic sig- 
nals. Represented by A. Fv Hills eC He Bissell Paw. 
smith, E.G. Smith, Syracuse, N. Y.; H: JoiMacintyre, 
New York; H. D. Rei, Pittsburgh, Pa.; A. Bi’Me 
Chesney, Detroit, Mich.; E. F. Skeel, B. J. Underwood, 
Charles Dubsky, E. F. Ganzow, N. E. Bigley, E. C. 
Otto, W. W. Booth, Chicago; J. B. Wilmott, St. Louis, 
Mo:; A..E. Vieau, Minneapolis, Minn.; H. W. White, 
Philadelphia, Pa.; H. R. Johns, Toronto, Can.; D. A. 
Nespitt, Cleveland, Ohio. 

Cutter Electrical & Mfg. Co., Philadelphia, Pa—Four 
models of ““U-Re-Lite” circuit breakers mounted on a 
slate panel including capacities for both direct and al- 
ternating currents from 200 to 400 amperes, in a line 
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which is made in capacities to 1,200 amperes direct 
current, and is being developed to 1,250 amperes alter- 
nating current. Represented by E. Swift Newton, 
Philadelphia, Pa.; O. M. Bercaw, I. S. Allen, Chicago: 
Direct Sales Company, Chicago, representing the Martin- 


dale Electric Company, Cleveland, Ohio.—‘Imperial” 


commutator stones; “Imperial” commutator cement; 
“Imperial” commutator grinding tool; “Imperial 
Blow-er ‘Clean” portable blower for cleaning electrical 
machines; hand and motor driven commutator slot- 
ting equipment; ““Commulac,” a special insulating var- 
nish for painting commutator slots to prevent short cir- 
cuits; “Efficiency” refillable plug fuses. Represented 


by W. R. Pflasterer, Chicago; E. H. Martindale, Cleve- . 


land, Ohio. 

Dodge Manufacturing Corp., Oneida, N. Y.—Dodge- 
Timken roller hanger bearing countershaft; Dodge 
wood rim motor pulley with interchangeable center 
which is secured to shaft by compression; Dodge-Tim- 
ken roller bearing spherical ball and socket pillow 
block; an 18 in. by 28 in. crown face barrel type axle 
pulley; an 18 in. by 10 in. axle pulley of new design 
with a disc center; a standard 18 in. by 10 in. Oneida 
axle pulley; an 18 in. by 10 in. Oneida axle pulley with 
new design of rim fastener. Represented by F. M. 
Young, A. W. Nafziger, Chicago; E. G. Richards, 
Oneida sya 

Edison Storage Battery Co., Orange, N. J., and Railway 
Storage Battery Car Co., New York.—Edison Nickel- 
Iron-Alkaline storage batteries; model of Railway 
Storage Battery Car Company’s battery car. Repre- 
sented by W. F. Bauer, A. M. Anderson, O. A. Neider- 
meyer, U. W. McMillan, Chicago; D. C. Wilson, 
Orange, N. J.; R..C. Haley, St. Louis, aMiowuee 
Mugan, New York; J. L. Hays, Washington, D. C.; 
L. Klopmanjy N.Y? 

Electric Controller & Mfg. Co., Cleveland, Ohio.—Squir- 
rel cage motors and alternating and direct current con- 
trol equipment including compensators, starters, relays, 
float switches and pressure regulators. 
R. G. Widdows, Cleveland, Ohio; E. C. Ryan, A. J. 
Waltz, .R. E. Bock, J. F. Elliott, Chicago. 

Electric Service Supplies Co., Philadelphia, Pa——A loco- 
motive headlight generator driven by a motor with 
section cut away and replaced with glass to show oil 
circulation; a standard headlight generator; five differ- 
ent models of locomotive headlights with copper, sheet 
steel and aluminum cases ; golden glow reflectors ; flood- 
lights ; roundhouse lighting units; a new type of classi- 
fication and marker lamp; Segur coil winding and 
forming tools. Represented by J. W. Porter, J. C. 
Bryan, B. D: Barger, T. iM. Childs, Chicaeoem aa 
Graham, E. G. McAllister, Philadelphia, Pa. 

Electric Storage Battery Co., Philadelphia, Pa—A com- 
plete 3 kw. constant potential axle light equipment 
shown in operation; “Exide Gummite” containers ‘‘Ex- 
ide Iron Clad” industrial batteries for trucks, tractor 


and industrial locomotives ; train control batteries ; radio — 


batteries. Represented by R. I. Baird, G. H. Atkin, 
T. Milton, C. L. Bend, E. W. Wilson, J. W. Tierney, 
R. S. Marriner, Chicago; W. H. Payne, T. P. O’Mal- 
ley, St. Louis, Mo.; J. N. Rosholt, Denver, Colo.; P. G. 
Downton, J. D. Fischer, Minneapolis, Minn.; H. B. 
Hamilton, Cincinnati, Ohio; J. A. Gould, Kansas City, 
Mo.; Thos. L. Mount, E. Watkins, Philadelphia, Pa.; 
H. 8. Folk, H. G. Mills, New York; G, V. Cripps; 


Represented by — 
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Cleveland, Ohio; L. E. Lighton, Detroit, Mich.; A. E. 
Wilkes, Toronto, Canada. 

Fairbanks, Morse & Company, Chicago.—Sectionalized 
ball bearing type-squirrel cage type H induction motor ; 
type C C O R starting compensator for squirrel cage 
motors; a squirrel cage; a stator core assembly ; a new 
type of bearing puller for removing ball bearings from 
motor shafts designed to transmit pulling pressure to 
inner bearing race. Represented by P. H. Gilleland, 
Fo oy. Gees D. K. Lee, George Lewis, Chicago; E. E. 
Pendray, E. J. Coverdale, H. FE. Vogel, E. P. Chase, 
New York; H. Kessel, Indianapolis, Ind. 

Gamewell Company, Newton Upper Falls, Mass.—‘‘Posi- 
tive, Non-interfering’ fire alarm boxes and general 
alarm apparatus such as would be used for a complete 
fire alarm system in industrial plants and railroad shops. 
The apparatus was in working order and connected to 
electrical circuits to show actual operation. Repre- 
sented by F. -H.: Wright, Pittsburgh, Pa; F. N. 
Adams, Chicago; G. Morley, Detroit, Mich. 

General Electric Co., Schenectady, N. Y.—A cut section 
model of a General Electric headlight generator; a type 
“KT-900” series motor; a time limit acceleration start- 
ing compensator; an automatic primary resistance 
starter for squirrel cage induction motors; a “C R 
4033-A 5” automatic starter for series, shunt or com- 
pound wound ¢onstant speed direct current motors; a 
motor-generator battery charging set for delivering a 
taper charge to truck and tractor batteries; type “T E 
S form B” panelboards equipped with tumbler type 
switches having heavy moulded insulated handles; an 

. electric glue pot; a 30-lb. self-regulating melting pot; 
an “L-22” long range floodlight for yard lighting; an 
“L-15” floodlight with wide beam spread; a highway 
lighting unit; a Sprague hoist; an arc welding set for 
manual or semi-automatic operation; wire and cable 
and conduit products; a turbine for mechanical drive; 
insulating material; fusible primary cut-outs. Repre- 
sented by John ‘Roberts, C. C. Bailey, C. T. McLough- 
lin, Schenectady, N. Y.; C. Dorticos, W. M. B. Brady, 
W. G. Ferguson, Chicago; F. P. Jones, Philadelphia, 
Pa.; R. L. Hughes, St. Louis, Mo. ; Lynn Covey, Cleve- 
land, Ohio. 

Gould Storage Battery Co., New York—A 1-kw. slow- 
speed car lighting generator; a 4-kw. slow-speed car 
lighting generator; a 3-kw. high-speed car lighting 
generator mounted on a body type suspension; a com- 
bination generator regulator and lamp voltage controller 
for baggage cars and coaches; a standard B B 9-gen- 
erator regulator; an ““M-2” lamp regulator a “B B-10, 
Universal” generator regulator; an “M-4,” 75-ampere 
heavy duty lamp regulator; an alternating current 
turbo-generator for locomotive lighting; a Gould train 
lighting battery; hard rubber battery jars (self-sealing 
and plain). Represented by G. R. Berger, Chicago; 
W. F. Bouche, E. J. Blake, M. R. Shedd, Depew, N. 
Y.; P. H. Simpson, New York. 

Hazard Manufacturing Co., Wilkes-Barre, Pa—Hazard 
wires and cables. Represented by H. B. Pflasterer, 
Chicago; L. W. Allen, New York; T. A. Keefe, Pitts- 
Burshs Pay” 

Howell Electric Motors Co., Howell, Mich.—A line of 
“Red Band” motors built with recentering bearings 
and double cotton covered enameled wire. Represented 
by C. F. Norton, P. A. Arndt, Howell, Mich.; O. A. 
Reed, J. M. Johnson, D. S. Wilkus = Chicago. 

Industrial Controller Co., Milwaukee, Wis.—Automatic 
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direct current starters; automatic alternating current 
across-the-line type starters; automatic and manually 
operated compensators. Represented by John McC. 
Price, Earle J. Rooker, Chicago. 

Kerite Insulated Wire & Cable Co., New York.—Kerite 
wires and cables. Represented by B. L. Winchell, Jr., 
Azel Ames, P. W. Miller, New York; W. H. Fenley, 
J. A. Hamilton, E. L. Adams, C. A. Reeb, C. E. Hieber, 
FE. M. Branchfield, M. D. ‘Cook, Chicago. 

Krebs Mfg. Co—The Krebs universal self-aligning pul- 
ley. Represented by C. E. Krebs, W. O. Tate, Chicago. 

Lincoln Electric Co., Cleveland, Ohio—A 1925 model of 
Lincoln “Railroad” arc welder; welding accessories ; 
four alternating current motors from 1 to 60 hp.; a 1 hp. 
motor running submerged.in a glass tank of water. 
Represented by R. A. Davidson, A. H. Homrighaus, 
Le Durstine; sR Ww orea lo WoO Daye @hicasos 
R. E. Kinkead, Cleveland, Ohio. 

Loeffelhoelz Company, ‘Milwaukee, Wis.—Gibbs train 
connectors; receptacles, plugs and accessories; berth 
lamps. Represented by L. R. Taylor, G. B. Miller, 
P. A. Bernhardt, Milwaukee, Wis. 

Fk. A. Lundy Co., Pittsburgh, Pa., representing Chicago 
Insulated Wire & Mfg. Co., Sycamore, IIl.; Illinois 
Electric Porcelain Co., Macomb, Ill. Line Material Co., 
South Milwaukee, Wis.; Reinforced Switch & Mfg. 
Co., Pittsburgh, Pa.; Fansteel Products Co., North 
Chicago, Il—High and low tension line material; 
fuses ; disconnecting switches; wire; electrolytic recti~ 
fiers; wet and dry process porcelain insulators; rail 
bonds ; outdoor lighting units; fuse clips. Represented 
by Preston Parish, Chicago; P. M. Etters, Philadel- 
phia, Pa.; E. A. Lundy, Pittsburgh, Pa. 

Mercury Mfg. Co., Chicago—A new triple internal 
“Type H” gear drive unit shown in operation with 
wheel disc plate replaced by a glass plate to show the 
operation of the gears; a complete “Type H” Mercury 
tractor featuring an improved safety controller. Rep- 
resented by H. B. Clapp, Winslow Hikle, W. H. Odi- 
orne, Chicago. 

Mutual Electric & Machine Co., Detroit, Mich.—‘Bull 
Dog Luminized” safety switches and panel boards. 
Represented by E. A. Printz, J. E. Schwarz, Chicago; 
G. R. Watson, New York. 

National Safety Appliance Co., Chicago—A full size 
working exhibit of the National Train Control. Rep- 
resented by K. E. Kellenberger, J. P. Robinson, E. C. 
Wilson, E. W. Stone, J. C. Anderson, Chicago. 

National Lamp Works of the General Electric Company, 
Cleveland, Ohio.—Incandescent lamps. Represented 
by C. R. Stover, H. H. Helmbright, Cleveland, Ohio. 

Okonite Company, Passaic, N. J.—Wire and cables in- 
cluding a recently developed train. control wire; tape. 
Represented by F. G. White, J. W. Hackett, New 
York. 

Oliver Electric & Mfg. Co., St. Louis, Mo.—Junction and 
terminal boxes, switches, plugs and receptacles for lo- 
comotive, car lighting, train control, shop lighting and 
yard battery charging wiring installations ; signal lights 
and cab lighting fixtures for locomotives; safety 
switches for welding machines; a portable electric cast 
aluminum trainman’s hand lantern. Represented by 
J. A. Amos, W. M. Graves, St. Louis, Mo.; W. A. 
Ross, Chicago; G.. V. Wright, New York. 

Pyle National Company, Chicago.—Turbo-generators in 
capacities from 500 watts to 7,500 watts for locomotive 
lighting, train lighting, and train control; a panel board 
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for use with headlights in train lighting when a turbine- 
generator is placed on the locomotive and auxiliary 
batteries are used; locomotive accessories; a complete 
line of flood lighting units including a 23-in. glass re- 
flector with visor for illumination of railroad yards. 
Represented by J. Will Johnson, William Miller, T. P. 
McGinnis, ~P. .S? Westcott, (Georme Es Faas Vea 
Bretherton, Charles W. Dake, J. J. Kennedy, J. V. 
Baker, R. S. Parsons, Chicago; Crawford P. McGinnis, 
New York. 

Railway Electrical Engineer, New York.—A miniature 
railroad in operation so arranged as to illustrate the dif- 
ferent branches of railroad electrical work served by 
the magazine. The various parts of the exhibit illus- 
trated “Power,” “Illumination,” “Heavy Electric Trac- 
tion,” “Train Lighting,’ “Electric Welding.” Repre- 
sented by Alfred G. Oehler, Charles J. Corse, New 
York ; George Daves, R. F. Kenrick, Chicago. 

Railway Utility Company, Chicago.—Honeycomb ventil- 
ators for railway passenger cars; electric heaters and 
heat regulators; a demonstration showing the 400 per 
cent overload capacity of the heating units. Repre- 
sented by E. J. Magerstadt, Wm. J. Pine, E. G. Mager- 
stadt, R. R. Holden, Albert Hirsch, C. L. Haas, N. L. 
Willer, Wm. G. Hartwig, Chicago. 

Safety Car Heating & Lighting Co., New Haven, Conn. 
—Ten different types of car lighting fixtures; a 3-kw. 
and a 4-kw. axle drive generator with off-center and 
center suspension, respectively ; two complete car light- 
ing regulator panels; one Pullman generator regulator 
panel; ceiling, wall and exhaust type car-lighting fans ; 
an electric water heater; a Putnam storage battery. 
Represented by J. H. Rodger, C. A. Pinyerd, Geo. H. 
Scott, Geo. D. Ladd, Chicago; A. L. Livingston, New 
Haven, Conn.; J. S. Henry, H. K. Williams, New York; 
S/T-Hopkins, G.2A. Chasey, St.Louis) Mos Gyyvaa 
Stewart, Philadelphia, Pa. 

Simplex Wire & Cable Co., Boston, Mass——Wires and 
cables, featuring “Tirex”’ portable cords and ~Tirex 
cables. Represented by H. R. Hixson, W. F. Hruby, 
L. S. Jones, J. N. MacAlister, A. Hagen, Chicago; W.- 
I. Middleton, Boston, ‘Mass. 

S. K. F. Industries, Inc., New York.—Complete line o 
S. K. F. self-aligning ball and roller bearings; Hess- 
Bright deep groove bearings; S. K. F. thrust bearings ; 
a roller bearing main journal box for Canadian Pacific 
passenger coaches. Represented by J. B. Castino, H. 
A. Gumm, Chicago. 

Strom Ball Bearing Mfg. Co., Chicago.—A Pyle-National 
headlight generator with casing removed to show in- 
stallation of Strom ball bearings; a 10 hp. induction 
motor with upper half of stator removed and one end 
of the shaft equipped with fan blades, the rotor being 
kept in motion by a breeze from a small electric fan; 
ball bearings of all sizes and types for car-lighting gen- 
erators and other equipment; a board on which were 
mounted photographs and specimens showing the 
process of manufacture of a Strom ball bearing 
through production from the raw material to the fin- 
ished product. Represented by Cora C. Smith, ‘C. V. 
Johnson, Chicago. 

Sunbeam Electric Manufacturing Company, Evansville, 
Ind—A “type R. E. 3” 500-watt headlight generator 
embodying special features for train’ control service, 
with quarter section removed to show construction; 
parts display of the “R. E. 3” generator; “Sunbeam” 
airtight headlight with rustproof steel case; glass re- 
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flector headlights in several styles and sizes. Repre- 
sented by J. Henry Schroeder, Evansville, Ind.; W. T. 
Mahogue, Philadelphia, Pa.; H. A. Varney, Chicago. 

Square D Company, Detroit, Mich.—A line of Square D 
safety switches in sizes ranging from 30 to 1,200 am- 
peres capacity; a Wigginton voltage tester. Repre- 
sented by C. W. Bates, R. J. Parisian, Chicago. 

Thompson Electric Co., Cleveland, Ohio.—A ‘Thomp- 
son safety lowering switch’ for large overhead lamps 
mounted to show operation of lowering for cleaning 
reflectors and renewing lamps; accessories; drawings 
illustrating railroad applications of the “safety lowering 
switches.” Represented by A. J. Thompson, Cleveland, 
Ohio; B. F. Webb, Chicago. 

Transportation Engineering Corp., New York.—A com- 
plete line of Wanamaker coated electrodes including a 
coated manganese electrode which is being used for 
building up manganese frogs, crossings, etc., on steam 
and electric railroads and a coated bronze electrode 
used for arc welding on brass, copper and cast iron; 
“Tecor” electrode holders; a sand blast; welding 
lenses ; shields and helmets ; “Rexo” copper coated oxy- 
acetylene welding rods exhibited as a new product; 
samples of welding work on steel rails, manganese 
crossings, frogs, etc. Represented by F. V. McGin- 
ness, H. W. Stortz, New York; K. R. Hare, Chicago. 

Trumbull Electric Mfg. Co., Plainville, Conn—Safety 
enclosed electric switches ranging in capacity from 30 
to 400 amperes; a practical demonstration of a new 
type of motor starting switch to show the operation of 
the switch under actual overload, undervoltage and 
phase failure conditions. Represented by B. Hallberg, 
C. E. Coe, M. L. Spaulding, Chicago. 

U.S. Light & Heat Corp., Niagara Falls, NY =a 
200-amp. a.c.-d.c. portable welder; a car-lighting gener- _ 
ator regulator; a “Type B” lamp regulator; a “Type C” 
lamp regulator with new type of diverter. Represented 
by H. A. Mathews, W. L. Bliss, Niagara Falls, N. Y.; 
W. F. Gunn, New York; O. R. Hildebrant, Norfolk, 
Va.;,H. A. Morrison, H. S. Hanna, Chicago ssAg 
Anderson, St. Louis, Mo. 

United States Rubber Co., New York.—Hard rubber jars 
for car lighting batteries in various sizes with standard 
cover groove, soft seal groove and the deep-type with 
extra mud space; liners, separators and covers for bat- 
tery jars; insulated wire and cable. Represented by 
George Gardner, New York; L. S. Hungerford, le 
G. M. Haynes, J. F. McDonell, J. Luever, Chicago. 

V. V. Fittings Co., Philadelphia, Pa.—‘Reversible” con- 
duit fittings; “Interchangeable” conduit fittings; vapor 
proof fittings; safety switches; heavy duty safety re- 
ceptacles. Represented by A. K. Johnson, E. E. Rines, 
L. Fair, D. H. Fisher, Chicago; E.. P) Burnsyetiaee 
Hyde, Philadelphia, Pa.; Phil Schaum, Pittsburgh, 
Pa.; F. Tresselt, New York; W. A. Wilson, Kokomo, 
Ind. 

Western Electric Co., New York.—Floodlights; Tork 
clocks; high voltage line switches; fuse blocks and 
fuses; “No. 99” lighting unit; electric drills and ham- 
mers; “Sunbeam” “Mazda” lamps; Habirshaw wire 
and cable. Represented by Geo. Hull Porter, H. C. 
Gump, H. C. Olmstead, T. J. Rider, Jr., J. O’Connor, 
C. V. Root, J. A. Brueck, E. C. Howard, J. A. Saville, 
Otis B. Duncan, Chicago; William Lancaster, Rich- 
mond, Va.; S. H. Christian, N. Y. 

Westinghouse Electric & Mfg. Co., East Pittsburgh, Pa. 
—A new type of seal sleeve “Type’C. S.” squirrel cage 
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induction motor ; parts of “Type C. S.” motor; 440 and 
2,200-volt air gap lighting arrestors; various types of 
Westinghouse “Mazda” lamps; 500-watt locomotive 
headlighter unit; Westinghouse heavy duty industrial 
safety switches; Full Safety Motor starters; “Type A. 
F.” remote control starters for squirrel cage induction 
motors. Represented by W. W. Reddie, F. M. Hunter, 
A. M. Candy, H. H. Sener, J. W. Marshall, qo il 
more, Charles Kerr, East Pittspuroign aver (ae 
Keech, R. N. Kilner, C. W. Regester, W. R. Jacobs, 
L. A. Spangler, J. F. Hallowell, Chicago; H. M. Mac- 
Murchy, South Philadelphia, Pa.; R. H. Cook, Mans- 
field, Ohio. 
Weston Electrical Instrument, Newark, N. J.—Indicating 
voltmeters ; wattmeters; ammeters; a phase indicating 
meter ; an electric tachometer.. Represented by Paul A. 
Westburg, Leon C. Herrmann, Alvin Thielke, James 
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FP’. Inmann, Chicago. 

Willard Storage Battery Company, Cleveland, Ohio.—A 
train lighting battery group with rubber insulation be- 
tween plates, removed from tank to show construction ; 
a new type of single cell car lighting unit; a new type 
of 24 ampere-hour cell in glass jar for telephone, tele- 
graph and radio service; radio A and B batteries: an 
electrolytic rectifier; two train control batteries, Rep- 
resented by C. T. Klug, Louis Sears, Cleveland, Ohio; 
C. E. Murray, Chicago; M. J. Brennan, Detroit, Mich. 


Daniel Woodhead Company, Chicago.—Diehl — fans, 
Wheeler reflectors; Ackerman tape; Candee tape; 
“Adapti” boxes and conduit fittings; lighting glass- 


ware. This company also represented the Reading 
Chain & Block Corp. Represented by Daniel Wood- 
head, Stuart Standish, R. B. McFeely, Chicago; Arthur 
Gerald, Boston, Mass.; J. C. Boyton, Cleveland, Ohio. 


Elementary Theory of Alternating Currents 


A Series of Practical Articles Explaining a Difficult Subject 
in a Simple Manner 


By K. C. Graham 


Part, Vi. 


LTERNATING current generators, called alter- 
A nators, are similar in many respects to the direct 
current generator. They both contain an arma- 
ture winding and a field winding, but the great difference 
between them is that the direct current machine has a 


(6) 
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commutator from which the current is collected, while 
the alternator is supplied with a set of collector rings for 
the same purpose. Brushes are used in both cases to 
connect the commutator or rings to the external circuit 
although the type of brush used for the direct current 
machine is different from that used in the alternator, a 
high resistance brush being used for the d.c. machine 
and a low resistance brush for the a.c. 

The field coils are usually excited in the same man- 
ner as are those of the d.c. machine, by means of a sepa- 
rate d.c. generator called an exciter. 

Fig. 47 (a) shows an elementary form of alternator 
consisting of armature 4, field coils F, connected to col- 
lector rings R, from which current is transmitted to the 
load L, by means of brushes B and-the necessary con- 
necting wires. It will be noted that the field coils are 
excited by the separate generator G. 


Generators 


It might be asked why the field current could not be 
supplied from the armature of the machine, but it is im- 
practical to use alternating current for field excitation 
because of many difficulties that we shall become familiar 
with as we go along. One of these is that the inductance 
of the large coils necessary,to supply sufficient excitation 
is very high and another is that the frequency of the cur- 
rent supplied by such a machine would be unstable. These 
difficulties could be overcome by means of a small com- 
mutator mounted on the shaft of the alternator, so that 
the current might be rectified before being supplied to 
the fields. This method was used in some of the older 
alternators, as in 47 (b), where the auxiliary commutator 
is shown at C, but was abandoned because the expense 
involved in including this feature in the machine itself 
was greater, considering the relatively poor results ob- 


Fig. 48 


tained, than that of having an external exciter. The ex- 
citer may be belted to the alternator shaft or direct- 
connected to a small engine. One exciter may be used to 
supply current to the field coils of one or several alter- 
nators, depending on its capacity. It might be well to 
repeat, at this point, that the frequencies of the currents in 
common use are 25 and 60 cycles, the 25 cycle current 
being used, largely, for power supply to large a.c. rail- 
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way systems, while the 60 cycle current is used for light- 
ing. The reason that the 25 cycle current is used for 
power supply is that the inductive loss in the transmis- 
sion line is less; inductance being equal to 27fL so that 
at 25 cycles the loss is less than at 60. There are other 
more or less important reasons, but they need not be 
detailed at this time. The 25 cycle current is not adapted 
to use for lighting because the eye is able to detect the 
flicker of the 25 cycle current as it passes through the 
zero point of the cycle, whereas it is not possible to detect 
it with the 60 cycle current. Other frequencies have been 
used from time to time, but it is safe to say that the time 
will come when these two or, perhaps, the 60 cycle cur- 
rent alone will be universally used. 

There are three types of alternators in use at the 
present time; the revolving armature, revolving field and 
inductor types. Fig. 48 shows the revolving armature 
type, and it will be seen that this alternator is practically 
the same as the direct current machine with the exception 
of the collector rings previously mentioned. The field 
coils are so connected that the poles alternate in polarity ; 
north, south, north and south just as in the d.c. machine. 
The armature revolves between the poles and the current 
collected from the winding is passed to the load by the 
collector rings and the brushes. The field coils are ex- 
cited by exciter G. 

The revolving field type of alternator is illustrated 
in Fig. 49, where it will be noted that the field magnets 
are mounted on the revolving part of the machine while 
the armature winding is stationary. In either case the 
effect is the same because it matters not which part moves 
just so the field flux is made to cut across the armature 
inductors, motion being purely a relative matter. 

The inductor type of alternator will be made clear by 
means of Fig. 50 (a). It is the same as Fig. 49, with the 
exception that a variable resistor K has been inserted in 
the field circuit, and the field magnets are to be consid- 
ered as stationary; the armature and the field then being 
both stationary. Let the current through the field coils 
- be a certain very small amount, and suppose that the re- 
sistor K were suddenly short-circuited, thus causing the 
field current to increase. This would cause a large in- 
crease in the flux threading the armature inductors and a 
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voltage would be generated in them due to this change 
of flux. Then as the current and the flux attained a 
steady value the voltage in the armature would fall to 
zero, but if the resistance were again inserted the flux 
would decrease and a current would be induced in the 
armature inductors so long as the flux was changing. 
Thus we see that it would be possible to generate a cur- 
rent in the armature inductors without any relative motion 
on the part of either the armature or the field. This same 
result is brought about in the inductor alternator but in 
a somewhat different manner. Fig. 50 (b) shows two 
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sets of horseshoe magnets with windings on each of the 
poles. One set of these, F, is excited by generator G, 
while the other is connected to load L. A ring J of iron 
or other magnetic material is located between the two 
sets of poles. Suppose the coils F to be excited by the 
generator and the magnetic material, J, to be suddenly 
removed; then the flux passing through the circuit will 
change from a high to a low value due to the increase of 
the reluctance or magnetic resistance of the circuit which 
results from the substitution of an air connecting path 
for the low resistant iron path. This will result in a volt- 
age being induced in the coils on magnet A, and a current 


will flow through the load L. Again, when the ring is 
reinserted the flux will change from a low to a high value 
and a current will flow through the load. This result 
could be easily brought about by mounting as many mag- 
netic pieces as there are poles on a revolving member as 
in Fig. 50 (c), so that as it revolves an air path and a 
conducting path are presented to each of the poles in 
regular succession. This illustrates the principle upon 
which the operation of the inductor alternator is based. 
The revolving armature type was the original type of 
generator, and although some of them are still in use, 
they have been practically superseded by the revolving 
field type. The advantages of the revolving field alter- 


nators are that the collector rings and brushes need be 


very small because of the low value of current necessary 


to supply the field excitation; the revolving member con- — 


tains a simple winding which is not subject to any inherent 
troubles; it is much easier to provide for a positive form 
of insulation for the high voltage armature conductors if 
they are stationary rather than mobile, and the weight of 
the revolving member is much less than in the revolving 
armature type. As to the inductor type, it was never 
very generally used because of high cost and its great 
weight as compared to the other types, so that there are 
comparatively few of them in use at the present time. 
The field windings, as previously mentioned, are con- 


structed and connected in exactly the same manner as are — 


those of the d.c. machines but the armature windings are 
not. The detailed study of windings will be taken up in 
connection with that of the induction motor, but it would 
be well to study the main points as applied to single, two 
and three phase alternators. 

Fig. 51 illustrates the method of connecting the wind- 
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ings on the armatures of two and four pole, single, two 
and three phase machines. Fig. 51 (a) shows the method 
_ of connecting the coils of a two pole single phase arma- 
_ ture. It will be noted that they are grouped and con- 


(e) 


(ez) 
Fig. 51 


nected in exactly the same way as the field coils of a 
direct current or alternating current machine. There are 
only two coils shown in the figure, but if the winding had 
consisted of four coils they would have been grouped 

together in two sections of ‘two coils each, connected in 
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series, and these two groups would then have been con- 
nected as are the single coils in the figure. This is true 
of all alternating current windings with the exception of 
the little used wave winding which we shall take up later 
on. Fig. 51(b) illustrates a four pole, single-phase arma- 
ture winding and hardly needs further explanation. Fig. 
51 (c) shows a two pole two-phase winding. It will be 
noted that the two windings are 90 electrical degrees 
apart, the distance between the centers of two poles of 
like polarity being taken as 360 electrical degrees because 
the current through a conductor passes through a com- 
plete cycle while passing from the center of a north pole 
to the center of the next north pole or between the center 
of a south pole and that of the next south pole; a cycle 
representing 360 electrical degrees. 

Fig. 51 (d) shows a 4 pole two-phase winding; Fig. 
51 (e), a 2 pole three-phase winding and Fig. 51 (f),a 4 
pole three-phase winding. It will be noted that the wind- 
ings of the three-phase machine are spaced 120 electrical 
degrees apart. The terminals of all the windings in the 
above figures are brought out to separate collector rings, 
but the windings of the two-phase machine might be 
brought out to three rings and that of the three-phase 
might also be brought out to three rings, as previously 
mentioned in connection with the study of elementary 
current generation. 

The shape of the curve representing the voltage gen- 
erated in an alternator having a uniform distribution of 
flux in the air-gap (between the field poles and the arma- 
ture laminations) is somewhat as shown in Fig. 52. This 
is the familiar sine wave of voltage (or current), the 
value of the voltage varying from zero to a maximum. 
The question now arises, “How shall this voltage be 
designated ; by its maximum value, its average value or 
some other value?” If we are to preserve the same 
standards for alternating and direct currents it is evident 
that we must find some way of expressing the voltage so 
that it will be equivalent for both alternating and direct. 
The simplest method of comparison is that of relative 
heating. A direct current of a given value, say one volt, 
is impressed upon a resistor for a given time and the rise 
in temperature of the resistor is accurately measured. The 
voltage of an alternating current generator is then varied 


_in the neighborhood of one volt until its effect on the 


resistor is exactly the same as that of the one volt direct 
current. This voltage is then accurately determined and 
found to be 1.414 volts at the maximum point of the wave. 
The equivalent value of the whole wave is, then, only one 
volt. whereas its maximum value is 1.414 volt so that we 
say the effective value of a sine wave of alternating volt- 
age or current is .707 times (.707 times 1.414 equals one) 
its maximum value. The average value is seen to be 
somewhat less than the effective value, or .636 times the 
maximum value, Fig: 52. An alternating current am- 
meter. or voltmeter registers effective amperes or volts as 
the case may be so that if the reading of the voltmeter is 
one volt we know that the maximum value is 1.414 volts 
and the average value is .636 times this or .9 volt. When- 
ever we speak of volts or amperes, then, we refer to effec- 
tive volts or amperes unless it be specifically mentioned 
that one of the other values is referred to. Now, a word 
as to the value of the voltage generated in the armature 
of an alternator. 

It will be remembered that in the study of direct cur- 
rents we found that a voltage of one was induced in an 
inductor if it-cut lines of magnetic flux at the rate of a 
hundred million lines per second so that all that was 
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necessary to determine the voltage generated was to 
multiply the number of revolutions per second by the 
flux per pole, the number of poles and the number of in- 
ductors in series; the total being divided by one hundred 
million and the result being volts. This is complicated 
somewhat, in regard to the alternating current machine, 
due to the difference between the maximum and effective 
voltage values referred to above. In order to make this 
clear let us refer to Fig, 53. 

Loop A, Fig. 53 revolves between poles N and S at the 
rate of R revolutions per second. Since this.is a two pole 
machine this is equal to the frequency which is denoted by 
f. The number of lines cut in one second will be f times 
flux per pole times two (two inductors in series in the 
loop) times two (the flux of each pole is cut during the 
revolution, this being equivalent to cutting that of the one 


Maximum Value 


Effective Valve 
Average Value 
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pole twice per revolution). This is equivalent to saying 
that the number of lines cut is equal to 4f times flux per 
pole. If the loop had consisted of two turns this result 
would be multiplied by two; if three turns, by three, etc., 
so that 1f we denote the number of turns by m we may 
change our formula to read—lines cut per second equal 
4fn times flux per pole. The voltage, which is equal to 
this value of lines divided by one-hundred million will 
represent the average of the generated voltage because we 
really took an average value of the rate of cutting the 
flux when we incorporate in our formula a certain value 
of flux cut per second without regard to its variation 
from instant to instant. The maximum value is equal to 
this average value, 4fn, divided by .636 which gives as the 
maximum value of the voltage—(6.2832 fn times flux) 


Fig. 53 


divided by 100,000,000. The effective value is ./07 times 
this. Carrying through our multiplication gives us 
(4.44fn & flux) as the effective value of the voltage. 


108 
This formula hoids true regardless of the number of 
poles and the speed of rotation; the frequency takes both 
of these factors into consideration. Thus the voltage 
generated in a two pole 60 cycle alternator revolving at 
the rate or 60 revolutions per second will be the same as 
that generated in a four pole machine rotating 30 times 
in a second for the same flux per field pole. It will be 
well to remember the formula obtained as above because 
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we shall have occasion to refer to it again in connection 
with induction motors. 

The operation of alternators is affected by the nature 
of the loads to which they may be connected. Fig. 54 
(a) shows one of the four coils of a four pole armature 
winding as it passes the centers of two of the field poles. 
If the alternator is connected to a load the power factor 
of which is 100 per cent the current will vary in phase 
with the voltage and the flux from the coil will react on 
the field poles, decreasing the magnetism at one side of 
the pole and increasing it at the other the net result being 
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that the only decrease in total magnetization is that due 
to saturation in the side at which the flux is increased. 
This effect of the flux resulting from current in the arma- 
ture inductors is known as armature reaction and the 
particular phase which is illustrated in Fig. 54 (a), is 
known as cross magnetization. Its effect on the total 
magnetization is usually rather small. 

Fig. 54 (b) illustrates the effect on the operation of 
the alternator occasioned by an inductive load the power 
factor of which is practically zero so that the current lags 
90 degrees behind the voltage. Here it is seen that the 
coil is in such a position that its flux opposes that of the 
poles when the current through it is at the maximum 
value. The coil flux is thus demagnetizing and this effect 
is known as demagnetizing armature reaction. ‘The aver- 
age condition of load has a power factor between these 
two extremes so that the effect of armature reaction is 
partly cross-magnetizing and partly demagnetizing. 
Either or both of these effects tend to decrease the field 
strength, that of the demagnetizing component being es- 
pecially active in this regard so that it is necessary to in- 
crease the field strength, when the load is applied, to 
maintain constant voltage. Then if the load be suddenly 
removed the voltage will rise an amount depending on the 
degree that the total field strength is affected by armature 
reaction and the resistance of the armature winding. The 


percent of full-load voltage that the voltage increases as 


the load is decreased from full-load to no-load is known 
as the regulation of the machine. This feature is useful 
in determining the type of machine best suited to a given 
type of load. 


Stop-Look-Listen Clubs 
Missouri Pacific employees a little over a month ago 


started “Stop-Look-Listen clubs” and have organized 106. 


clubs with a total membership of nearly 25,000 automobile 
owners and drivers. The Southern Kansas division club 
has succeeded in securing the support of nearly all the 
big oil companies which have required their drivers to 


sign the pledge and display the sign, “This Car Stops 


for All Railroad Crossings.” 


— 


_ shown in the illustration. 


Banding Armatures By the Weight Method 


The most common method used to put banding wire on 
an armature after it has been repaired or rewound, con- 
sists of fastening one end of the wire to the armature and 
winding the wire on by rotating the armature, the proper 
tension being obtained by pulling the wire between two 
fibre blocks bolted together. The disadvantage of this 
method is that it is difficult to turn the bolts down to a 
certain tightness and as the wire wears a groove between 
the blocks the tension on the wire changes. 

When the weight method is used, each turn of wire in 
a band will have the same tension as each of the others 
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Showing the Application of a Weight in Banding Armatures 


and there will be little if any differnce in the tension of 
wires in different bands. The armature is first placed in 
a horizontal position so that it is free to turn; usually in 
a lathe. Enough wire for one band is then wound on in 
place loosely by hand. One end of the wire is slipped 
through a pulley and the two ends of the wire are spliced 
together. Banding clips are then slipped under the wire 
at proper intervals and a weight is hung on the pulley as 
A 50-lb. weight is shown but 
this should be varied somewhat depending upon the size 
of the banding wire used. To obtain the desired tension, 
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the armature is rotated so that the pulley .with its sus- 
pended weight travels along the banding wire from one 
end to the other. This causes each turn of the banding 
wire to support the weight as it moves along and in this 
way its slack is pulled out and held automatically as it is 
pulled out. The armature is rotated until the pulley has 
traveled from one end of the banding wire to the other 
and then reversed until the pulley returns to the place it 
was put on. Finally the clips are bent over in the usual 
manner, the wires and the clips filled with solder, and the 
two ends of the wire which supported the pulley and 
weight are cut off. 


Small Solder Iron for Light Work 


There often arises the necessity for a small inexpensive 
soldering iron for light work. Such an iron can be used 
in places where larger irons are too clumsy. 

The copper can be obtained at any trolley barn or at 
any power station where large gage wire is used. A hole, 
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Small Soldering Iron for Light Work 


just the size of a bond wire, such as used by the signal 
department in bonding track, is drilled in the copper at 
one end to permit a good tight fit. The bond wire is 
placed through this copper and by holding in a vise the 
bond wire is twisted to the shape shown in the drawing. 

If it is necessary to point the iron at an angle, as in 
doing close work in restricted space, the bond wire shank 
can be bent very easily. 


Handy Polarity Indicator 
By J. C. Moore 


A voltmeter may be damaged so as to need répairs if 
it is placed in a circuit (direct current) with the leads 
reversed, and to make certain that this does not happen 
to my voltmeter, I carry in the same case with the volt- 
meter a small polarity indicator which is used on a ma- 
chine before the voltmeter. This was constructed by 
placing in each end of a half-inch glass tube two inches 
long a piece of number 14 rubber-covered wire from which 
the insulation has been removed for a quarter of an inch 
from the end, bushed to fit the tube by wrapping it with 
rubber tape. The space between was filled with water, 
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and can be refilled as often as may be needed. In use 
the ends of the two wires are only an eighth of an inch 
apart, and the negative wire will bubble violently when 
the indicator is placed across the terminals of a 32 volt 
generator. 


He Tried to Make a Touch 


A goof came in the other night and said, “I like the 
stuff you write, for its wit and logic shine: sometimes 
you pound us on the bean, with hidden meanings in be- 
tween, each rough and uncouth line” “While 
pricking through a tender skin, you can sit immune and 
grin—like an ancient Chinese Joss—yet everyone who 
stops to read, picks inspiration from each creed, for you 
put your point across” “Tf I could write such 
lines that please, and do it with such graceful ease, I’d 
dodge this life obscure; so hitch your wagon to a star, 
and show the world just what you are, in the field of 
literature”’ ye and when you reach some 
dizzy height, you might a few of us invite (say six or 
eight or ten) where we can sit in perfect bliss, and smoke 
and talk and reminisce—about I knew him when ——’”. 

“Some day we'll find your bust and name, nest- 
ine in the Hall of Fame, with Riley, Guest and Ade: 
all “that you have got to do, is slip the brakes that’s hold- 
ing you, and amble up the grade” ‘ 

"Twas then he sidled up real near, this goof so full 
of bull and cheer, and softly slipped his clutch: he slapped 
me on the boney back, and using smooth and oily tact, 
he tried to make a touch It made me sort 0’ 
sore and hot, to see him waste it on a Scot—for “Jack” 
he couldn’t get—for one brief moment I just smiled, then 
getting madder I turned wild, and J think he’s running 
yet. 


There Are Others 
Don’t imagine, my boy, if you throw up your job 
That the firm which employs you will fail; 
That the whole office force in their anguish will sob, 
And the senior partner turn pale. 
You are highly efficient and active and bright, 
So you say; I’m unwilling to doubt you. 
But the chance of all this is incredibly slight— 
There are plenty of others without you. 


Don’t get mad with the girl and make her feel bad; 
Fail to go for your usual call. 
It’s the truth, though I know it sounds awfully sad, 
That she may never miss you at all. 
It's a mighty poor policy staying away, 
Though I grant that at times she may flout you; 
But I know that I’m in a position to say 
There are plenty of others without you. 


Don’t get soured on the world and do anything rash, 
Not to speak of the good of your soul; 

If you jump in the lake you may make a small splash 
But you’ll never leave much of a hole. 

Don’t expect folks to make such a terrible fuss, 
When they think very little about you; 

And, to use common language, aren’t caring a cuss— 
There are plenty of others without you. 
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Answers to Questions 


1. Js there any limit to the thickness of metal that 
can be welded by the electric arc welding process? 
2. What is Lenz's law of induced currents? 


Limits of Arc Welding 


1. As time goes on and we learn more and more about 
electric arc welding it would seem that there is almost no 
job that can not be successfully accomplished with this 
process. Concerning the thickness of metal it may be 
said that very heavy sections are being welded with per- 
fect success with the electric arc. Thin material appar- 
ently can be welded satisfactorily if the proper methods 
are used, and heavy sections can be equally well han- 
dled when preparations are correctly made for this work. 
The welding of locomotive frames is quite a common 
practice, and even sections much heavier are needed. 


It is sometimes desirable to reinforce heavy sections 


with additional strips of material. Such strips are usually 
put on the outside of the welded section and covered with 
a pad of welded material. The success or failure of a 
large weld is for the most part a matter of the efficiency 
of the welding operator. Of course, care must be taken 
to prevent warpage in the parent metal. 


With regard to thin metal sections, it was brought out ~ 


at the recent convention of Association of Railway Elec- 
trical Engineers that car roofs. can be very sucessfully 
handled, and the gage of this metal is from 16 to 20. In 
general it may be said that there is almost no limit to what 
may be accomplished with the electric arc process if the 
work is properly prepared and skillfully performed. 


Lenz’s Law of Induced Currents 
2. The actual statement of Lenz’s law of induced cur- 
rents is as follows: In all cases of electro magnetic induc- 
tion the direction of the induced current is such as to 
tend to stop the motion producing it. For example, let 


us assume two coils of wire side by side, one of the coils’ 


being connected to a volt meter and the other to a source 
of current. When current is sent through the latter coil, 
the coil will take upon itself the qualities of electro- 
magnet, one face of the coil becoming a north pole and 
the other a south pole. When the current is connected to 
the first coil an induced current will flow in the second 
coil connected to the voltage meter. The sides of the 
two coils which face each other will be of the same polar- 
ity. In other words, the coils would tend to repel each 
other. Looking at it in another way, the induced cur- 
rent in the second coil sets up a magnetic field which 
opposes the field set up in the first coil, due to current 
passing through it. Again, when the current is cut off 
from the first coil and the magnetic field collapses, the 
field set up in the second coil will reverse and tend to 
maintain the field of the first coil as it originally was. 


Questions for November 
1. Do you believe that radio antennae should be right- 
fully considered as a lightning menace?—H. F. 
2. Is the head-end system ae car lighting coming into 
style again? I have heard Conneraee about this from 
one place or another recently —E. W. 


Sangamo Types NCR and NCI Amperehour 
Meters 


Two new amperehour meters of an improved type 
which have been developed by the Sangamo Electric Com- 
pany, Springfield, Ill., should be of interest to train light- 
ing engineers. The new meter, known as the type N, is 
radically different from former Sangamo meters used in 
this field, being somewhat smaller, simpler and decidedly 
more substantial and strong. It has a higher torque than 
previous meters, resulting in greater sustained accuracy 


straight storage systems. These two forms are known as 
types NCI and NCR. 

The type NCI meter introduces an entirely new fea- 
ture, which consists of a register which indicates the 
amperehour discharge from the battery and also the ex- 
cess or waste charge in amperehours. It has a regular 
circular dial and black hand which indicates the ampere- 
hour discharge from the battery. The meter is arranged 
to run slower on charge than on discharge in order to give 
the battery the requisite overcharge. The position of the 
black hand is therefore always an indication of the condi- 


The Type NCI Indicating Amperehour Meter Is Shown at the Right and the Type NCR Regulating Amperehour Meter at the Left. 
: The Motor Element Shown in the Center Is Used in Both Instruments 


and making unnecessary the use of a thermo-couple for 
light-load compensation. 

The construction is such that only two large magnets 
are employed. These provide both the driving and damp- 
ing forces which act upon a single disk in the mercury 
chamber. There are no exposed moving parts except the 
main shaft and a counter weight. One simple adjusting 
device is all that is required-to regulate the meter speed. 
A new lower-bearing construction together with a special 
process of treating the armature chamber, the manufac- 
turer states, make it unnecessary to clean the mercury 
except at infrequent intervals. The type N meter for 
train-lighting service is made in two forms to meet the 
various requirements of axle-generator, head-end and 


tion of the battery at the moment a reading is taken. A 
small red circular dial is mounted on the center staff over 
the main dial, and is read by an overhanging pointer on 
the black hand. This dial indicates the amperehour 
charge put into the battery beyond the true full point and 
will slow immediately whether or not a battery is receiv- 
ing a damaging overcharge. The advantages claimed for 
the type NCI meter on axle-generator and head-end sys- 
tems are as follows: ; 

1. Longer battery life because meter indicates damag- 
ing overcharge or a condition of continued undercharge. 
2. Battery will have to be opened up less frequently to 
take hydrometer readings. 3. Battery will require flush- 
ing less frequently. 4. Condition of the battery may be 
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determined by a glance at the dial. 5. Proper adjust- 
ment of the regulator may be readily determined since 
meter indicates both overcharge and undercharge. 6. On 
head-end equipment, meters enable all batteries to be main- 
tained at full charge without danger of overcharging bat- 
tery nearest the generator. 7. The installation of a meter 
does not complicate either generator or head-end equip- 
ment, it being simply an indicating device. 

The type NCR meter for regulating service has a single 
dial and pointer which indicates the condition of the bat- 
tery at the moment a reading is taken, the meter being 
built to run more slowly on charge than on discharge in 
order to give the battery the requisite overcharge. On 
charge a contact is closed when the meter reaches the full 
point. This contact functions, through a relay, to intro- 
duce resistance into the generator field circuit, thus re- 
ducing the generator voltage to the battery floating volt- 
age. This method provides positive means of preventing 
overcharge. The meter is mounted on a sub-base which 
makes it interchangeable with Sangamo type D-5 ampere- 
hour meters now in service. 

The type NCR meter is adaptable to straight storage 
systems and to axle-generator and head-end systems in 
cases where automatic regulation of the generator output 
is desired. 


Car Hoist Which Combines Speed with Safety 


A unique portable car hoist has recently been placed on 
the market by The Whiting Corporation, Harvey, Ill. It 
embodies the same basic principles as the Whiting locomo- 
tive and car hoists which have become well established in 
recent years. 

The Whiting portable hoist is a motor-driven screw 


A Motor Driven Screw Jack Whiting Car Hoist 


jack mounted in a substantial frame with three bearing 
surfaces, spaced to give much greater stability than in 
ordinary jacks. A toggle arrangement raises the jack 
off these bearing surfaces and allows it to be pulled from 
place to place on wheels like a small truck. One, two, or 
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four hoists can be operated as a unit, the control being 
centralized in one push button station. 

The portable unit makes unnecessary a special founda- 
tion or pit, and its use is extended to any point in the shop 
or yard where there is a level floor capable of supporting 
the load. These hoists are as easily portable as other 
heavy duty jacks and their greater stability adds to their 
safety. Power is required to lower the load so that a car 
can be supported on the hoists without blocking and left 
over the noon hour or over night without danger. 

The portable hoist can be used under any type of car 
and for any operation. When removing the trucks, four 
are used, two at each end of the car, permitting the trucks 
to be grouped and handled together. When removing 
one, two or three pairs of wheels, or renewing springs, 
two hoists are used and the truck is supported by suitable 
clamps from the under frame of the car during the lifting 
operation. This universal application makes possible the 
elimination of many sizes and styles of jacks ordinarily 
used. In one recent installation, 12 such jacks were re- 
placed by one set of hoists. 


Universal Outlet Receptacle 


The Central Electric Company has recently brought out 
a line of “Ralco”’ receptacles with what is termed a uni- 
versal housing. The housing is drilled and tapped at the 
top, on either side and on the bottom for conduit. The 
top and side openings are closed with removable plugs 
permitting the use of the outlet on practically any conduit 


Style ‘‘X’’ Housing for “‘Ralco’’ Receptacles. 


layout without special drilling. The outlet is furnished 
in sizes as follows: 3 pole, 30 amp., 600-volt; 2 pole, 30 
amp., 250-volt ; 3 pole, 30 amp., 250-volt ; 2 pole, 30 amp., 
600-volt ; 4 pole, 30 amp., 250-volt; 4 pole, 30 amp., 600- 
volt. Standard Ralco receptacle units and plugs are used, 
nothing being special except the housings. 


A Pit Light 


A lighting fixture for engine pits, coal chutes, etc., 
which is moisture proof without being vapor proof, was 
devised recently by the Oliver Electric & ‘Manufacturing 
Co., St. Louis, Mo. The fixture is of rugged construc- 
tion, the box being made of cast iron and the guard of 
special pre-heated cast aluminum alloy. 


a 
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The front of the box can be removed as shown in the 
illustration and the lamp guard can be opened by releas- 
ing two cap screws when it is necessary to renew or clean 
the lamp. 

These fixtures are made for 14 'in., 34 in. and 1 in. 


_ The Pit Light Complete and With Cover of Box Removed to Show 


Marine Type Socket 


conduit with the conduit opening either in the back or 
on each side. It is known as the type of P. L. Pitlight, 
and is made in two sizes. The smaller size will take a 
75-watt lamp, while a 200-watt lamp can be used in the 
larger size. 


An Electric Eraser 


Various types of motor driven erasers for drafting 
room practice have been tried out in the last few years, 


_ but they all have had some objectionable features, such as 


\ 


f 
¥ 


excessive wear of delicate parts due to eccentric loading of 
motor ; breaking of the flexible cable; excessive noise from 
the motor, and the tendency of the disk eraser to cut 


An Electric Eraser Which Will Clean Tracing Cloth Quickly and 
Not Tear It 


through the drawing surface. Keeping these points in 
mind, C. F. Seymoure, of Swarthworth, Pa., has designed 
-an electric eraser that apparently has overcome these 


. 


objectionable features. 


The machine is driven by a variable speed motor, which 
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derives its power through an electric light socket attach- 
ment. The shaft of the motor to which the eraser holder is 
attached will run at three different speeds which are con- 
trolled through a three position lever. The eraser holder is 
a hollowed, longitudinally segmented, cone frustum with 
the inside knurled and the segments brought in close con- 
tact with the eraser by a ring that slides over the lateral 
faces of the segments. 


The formula for the erasers was adopted after much 
experimenting. It was found that if an abrasive was used 
the eraser would go through the drawing surface, and if 
no abrasive was used “glazing” resulted and the drawing 
was smeared. The abrasive used is powdered pumice stone, 
which gives satisfactory results. 


The machine weighs less than two pounds and is simple 
to operate. The starting device and the variable speeds 
are obtained by a small movement with the thumb of the 
hand holding the instrument. The motor speeds are con- 
trolled by “stops” in the field wiring. This eliminates a 
theostat and as a result no heat is generated by changing 
the speed. The shaft of the motor is held at an angle of 
45 deg. with the plane of the table. The gyroscopic action 
of the motor armature tends to hold the machine at a 
constant angle. The weight of the motor is just sufficient 
to give the proper pressure on the drawing surface to elim- 
inate a glazing of the eraser by the ink. It is only neces- 
sary to guide the machine with the fingers and it can be 
used any length of time in this position. 


A Voltage Tester 


A small pocket size device for testing voltage, which 
does not reauire the use of lamps is being marketed by 
the Square D Company, Detroit, Michigan. The device 
which is known as the Wiggington Voltage Tester is en- 

closed in a fibre shell 514- 


in. long and 1%-in. in 
diameter; the tester com- 
plete weighing about 7 
ounces. The operating 
mechanism in the tester 


consists of a magnet coil 
which operates a plunger 
against the tension of a 
spiral spring. A pointer 
which is attached to the 
plunger travels in a slot be- 
tween a direct current scale 
on the left and an alternat- 
ing current scale on the 
right. The maximum read- 
ing on the alternating cur- 
rent scale is 440 and the maximum reading on the direct 
current scale is 550. If the operator is in doubt as to 
what kind of current he is testing, the tester will deter- 
mine this for him, as when it is used on alternating cur- 
rents, the vibration or hum caused by the current can be 
felt. The tester is furnished with long lead wires termi- 
nating in testing points or hooks. fitted into insulating 
fibre handles. The hooks make it possible to place the lead 
wires on the circuit, leaving the electrician’s hands free. 
The sharp points make it possible to pierce the insulation 
of wires when necessary without materially damaging the 
insulation, 


The Wigginton Voltage Tester 


General 


News 


Section 


The joint passenger station of the Missouri Pacific 
and the St. Louis-San Francisco at Hoxie, Ark., was 
damaged by fire on October 9, with loss estimated at 
$25,000. 

The Great Northern has authorized the installation 
of automatic train control between Minot, N. Dak., and 
Williston and the equipping of passenger locomotives for 
automatic train control. 


The Interstate Commerce Commission has granted 
the petitions of the Chicago, St. Paul, Minneapolis & 
Omaha and the Western Maryland for relief from its train 
control orders of June 13, 1922, and January 14, 1924. 


The Interstate Commerce Commission has issued a 
modification of its automatic train control order to permit 
the Chicago, Burlington & Quincy to make its installation 
between Creston and Pacific Junction, Ia., instead of be- 
between the points specified in the order. 


The Interstate Commerce Commission, Division I, 
has set aside its order of September 10 denying the peti- 
tion of the Chicago, St. Paul, Minneapolis & Omaha to 
be relieved from the commission’s two orders requiring 
the installation of automatic train control. 


The Gibb Instrument Company of Bay City, Mich- 
igan, manufacturers of electric welding and electric heat- 
ing equipment, announce the appointment of H. V. Bero- 
nius to represent it in Towa, Kansas, Nebraska, Oklahoma, 
and Northwestern Missouri. His headquarters will be 
at 33 Linwood Terrace, Kansas City, Mo. 


An Explosion on a Canadian Pacific passenger train 
‘near Vancouver, B. C., on October 29 resulted in the 
death of five persons and the injury of 12. It is believed 
that the explosion was a- result of a plot against Peter 
Veregin, a leader of the Doukhoubor colony in British 
Columbia, who was among those killed. 


The Roller-Smith Company, 233 Broadway, New 
York, N. Y., announces the appointment of Charles R. 
Speaker, Evening Star Building, Washington, D. C., as 
its representative in the District of Columbia. Mr. 
Speaker will also handle the Roller-Smith Company’s 
Government business in the States of Maryland, Virginia, 
North Carolina and South Carolina. 


Near Clover, Pa., on the Cambria & Indiana Rail- 
road on the morning of. October 11, passenger train No. 
12 was stopped by robbers, who carried off in their auto- 
mobile a safe containing $33,000, money being sent to the 
Colver mines of the Ebensburg Coal Company; and 
James Garman, express messenger or guard, was killed. 
One other man was wounded. The robbers numbered five, 
and were not masked. Several bullets were fired among 
the passengers on the train. 


The longest electrified railway in Europe at the 
present is a line of 296 miles in Sweden, where the total 


amount of line electrified aggregates about 500 miles with 
an addition of 284 miles of line now undergoing electrifi- 
cation. Austria while having: practically no electrification 
at present has provided by law for the immediate elec- 


trification of lines totaling 1,143 miles. In Germany 360 
miles of main line have been electrified. Electric trac- 
tion has been applied to 890 miles of tramways and to 320 
miles of secondary track in Italy. 


Howell Motors to Establish Flat Price Schedule for 
Rewinding Motors 


The “Rewinding of motors,’ “Timken roller bearings 


for motors” and ‘“Types of motors’ were considered at a 


recent sales convention held by the Howell Electric 


Motors Co., which was attended by most of the leading 
distributors in the Howell organization from all parts of 
the country. Announcement was made that the factory is 
now preparing for the use of the distributors a flat price 
list for rewinding motors. The use of Timken roller 
bearings which have seen service on some of the Howell 
motors for the last year and a half was discussed, and a 
decision made to put out at once a complete line of motors 
equipped with these bearings. The development of new 
modifications of the Red Band motors such as multispeed 
motors, vertical motors and frequency changers was de- 
scribed by C. F. Norton, general manager of the Howell 
Company. 


Power Show to Feature Lectures 


The Third National Exposition of Power and Mechani- 
cal Engineering will feature a series of lectures on recent 
developments in important phases of power-plant and 
mechanical engineering practice. 
held in the Grand Central Palace, New York, from De- 
cember 1 through 6, 1924, and the lectures will be held 
in the assembly hall. 
Room, Steam Prime Movers, Oil and Gas Engines, 


The topics selected are: The Boiler 


The exposition will be — 


Hydro-electric Power Plant Equipment, Materials Han-~ 


dling, Modern Machine Tool Developments, Mechanical 
Power Transmission, Mechanical Refrigeration, Heating’ 
and Ventilating. The exhibits, which will occupy 150,- 


000 square feet on three floors of the Palace, will include’ 


a complete showing of all lines of power plant apparatus 
and accessories. 


Flash Light Powder Causes Arc-Over 


A flash-light powder near a high-voltage circuit re- 
cently caused a flash-over in an Indiana power plant, it 
was reported to the Ft. Wayne Works of the General 
Electric Company. 
E. A. Wagner, managing engineer of the transformer de- 


partment. A flash was set off beneath a circuit carrying 
13,000 volts. 
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This phenomena was checked by 


- 


oe: 


Under ordinary conditions 90,000 volts — 
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would have been necessary to cause an arc-over across the 
distance of approximately nine inches which separated 
the two wires. The flash powder, located four feet be- 
neath the wires, caused a dead short which threw open 
the main breakers on the circuit. The dust and hot gases 
rising between the bare wires were apparently ionized, 
became conductive, and carried the arc. 


Supervisory Control at Staten Island 


In connection with the Baltimore & Ohio electrification 
Bat St. George, Staten Island, there will be a 3:unit semi- 
automatic substation, each unit of 1,000 kw. capacity ; 
2-unit, full automatic stations at South Beach, Dongan 
Hills and Eltingville, and a single unit substation, also 
full automatic, at Atlantic (near Tottenville). All con- 
_ verter units are of 1,000 kw. capacity. Power is supplied 
_ these stations by the Staten Island Edison Corporation, 
~ at 33,000 volts, 60-cycle, 3-phase, and is converted to 600 
_ volts d-c. for use through the rails to the cars. 

The dispatcher is located at St. George, and, through 

the medium of supervisory control and its continuous lamp 
indicator, is not only continually aware of the operating 
_ status of each substation, but can start or stop any ma- 
Mechine, open or close any a-c. or d-c. feeder circuit. He 
_also controls all signal power circuits. The signals oper- 
ate on alternating current. \ 
A feature intended to insure continuous operation, in- 
sofar as is possible, is the method of superimposing the 
supervisory control on the full automatic substations. It 
is so arranged that, should the supervisory equipment, or 
the dispatcher himself, fail to. function properly, the sub- 
stations, except St. George, become isolated, operating 
_as full automatic substations, starting, stopping, etc., as 
_ the load conditions demand, entirely independent of the 
dispatcher. 


- Metropolitan-Vickers to Electrify Australian Line 


According to a cable dispatch from, London to the Jour- 
nel of Commerce (New York), a contract for the electri- 
» fication of the suburban lines of the New South Wales 
_ Government Railways in the Sydney district has been 
awarded to the British electrical firm of Metropolitan- 
Vickers, Ltd. The work calls for an expenditure of some 


£500,000. 


Radio Telegraph on the N. C. & St. L. 


Huntsville division a wireless telegraph apparatus with 
which it does business regularly. The sending stations 
_ are at Tullahoma, Tenn., and Guntersville, la: -and rou 
tine statistical reports, telegrams, etc., are transmitted 
_ between the Tennessee and Coosa Branch and Division 
_ headquarters at Tullahoma; and all other communica- 
tions which were formerly relayed to and from that branch 
by commercial telephone from Huntsville. There is a gap 
between Hobbs Island and Guntersville where the road 
as no wires. 

Experiments began with the wireless some four or five 
years ago at these places and due to some difficulties, such 
-as the location of the station at Tullahoma, on account of 
igh power used in transmitting set, it being almost im- 
possible to insulate satisfactorily, the interference ren- 
dered electrical appliances of dentists, banks, including 
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burglar alarms, also the time vault, which was at one time 
rendered inoperative, and other occupants of the building 
in which offices were located at that time, made it neces- 
sary to discontinue operation of station until further loca- 
tion was secured; and this, primarily, prompted the erec- 
tion of the beautiful and modern office building, head- 
quarters of the Huntsville Division, in which the station 
is now located; and permanent operation was established 
two years ago. 

The huge aerials are suspended from high steel masts, 
which afford a very attractive appearance causing the 
station to be visited by hundreds of radio enthusiasts. 

The receiving sets used are the popular Zenith and the 
transmitters are of the non-synchronous spark type, both 
manufactured by the Chicago Radio Laboratories, of Chi- 
cago. 

The stations are operated on wave-length of 1,621 me- 
ters by Dispatchers G. S. Tally and S. B. Gribble at Sta- 
tion WJJ, Tullahoma, and E. W. Crabtree at Station 
WKH, Guntersville. 

The economical feature of the wireless, will, no 
doubt, cause a great expansion of its use in railroad 
circles. Representatives from various eastern railroads 
have visited these stations and are making experiments. ° 


Personals 


George H. Scott was elected president of the Rail- 
way Electric Supply Manufacturers’ Association on Octo- 
ber 24th at their annual meeting in Chicago, Illinois. 
Mr. Scott was born on 
June 6th, 1880, in 
Hancock, Missouri, 
where he received a 
public school educa- 
tion; later he had a 
three-year normal 
school training. Dur- 
ing the early part of 
1899 he entered the 
services of the St. 
Louis-San Francisco 
Railway in their shops 
at Springfield, Mis- 
souri. H exe: Mr; 
Scott’s efforts were 
devoted to acquiring 
experience it ead 
knowledge of the vari- 
ous departments. Having later concentrated his activities 
on electrical features, he became successively foreman elec- 
trician of the St. Louis-San Francisco Railway, traveling 
electrical inspector and general foreman of the electrical 
department of the Chicago, Rock Island & Pacific Rail- 
way and foreman electrician, electrical supervisor and as- 
sistant chief electrician of the Pullman Company, resign- 
ing the latter position in March, 1920. In April of the 
same year he was appointed representative of the Safety 
Car Heating & Lighting Company with headquarters at 
Chicago, Illinois, which position he now holds. 


H. Scott 


Geo. 


Frank J. Hill, chief electrician of the Michigan 
Central Railroad, was elected president of the Associa- 
tion of Railway Electrical Engineers at the fifteenth an- 
nual convention of. the Association which was held in 
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the Hotel La Salle in Chicago, October 21 to 24. Mr. 
Hill was born in Jackson, Michigan, in 1878. He at- 
tended St. John’s parochial school until fourteen years 
of age, at which time he began an apprenticeship at the 
machinist trade. Later he took up electrical work with 
the Jackson Light and Power Company, which was the 
parent company of the Consumers Power Company of 
Michigan today. In 1904 Mr. Hill entered the service of 
the Michigan Central Railroad in the electrical depart- 
ment and remained there for six years. At the end of 
this period he entered the employ of the Pere Marquette 
Railroad, where he remained for four years. He then 
returned to the Michigan Central Railroad, and on Janu- 
ary 13, 1913, was made chief electrician in which position 
he is in charge of train lighting, electric welding and 
train control. 


O. A. Neidermyer of the I‘dison Storage Battery 
Company of Chicago, has been transferred to the western 
territory, and will be located at 206 First street, San 
Francisco, Calif. He will take over the duties of N. W. 
McMillan, who has been transferred to the Chicago office. 


Paul M. Etters, sales engineer of the National 
Carbon Company, has resigned to become eastern man- 
ager of the E. A. Lundy Company, with headquarters 
at Pittsburgh, Pa. He was born at Bellefonte, Pa., on 
October 18, 1887, and graduated from Pennsylvania State 
College with the degree of B. S. in electrical engineering 
in June, 1909. On July 1 of the same year he entered 
railway service with the Pennsylvania as a signal appren- 
tice, and three years later was appointed an assistant in- 
spector of signals on the lines east of Pittsburgh. On 
March 15, 1913, he was appointed assistant signal super- 
visor on the West Jersey & Seashore, with headquarters 
at Camden, N. J., and four months later was transferred 
to the Middle division of the Pennsylvania, with head- 
quarters at Altoona, Pa. On June 1, 1918, he resigned to 
become electrical engineer of the Hercules Powder Com- 
pany at Wilmington, Del., being assigned to construction 
work of the government munition plant at Nitro, W. Va., 
which position he held until June 16, 1920, when he en- 
tered the employ of the Electric Storage Battery Com- 
pany as sales representative. On January 1, 1923, he 
entered the employ of the National Carbon Company as 
sales engineer, which position he has held until his recent 
appointment. . 


Russell Murphy has been appointed district sales 
manager for the Square D Company in the Chicago dis- 
trict. He will be located at 949 Otis Building, 10 South 
LaSalle St., Chicago. Mr. Murphy was formerly in 
charge of the Company’s Milwaukee territory. 

R. J. Parisian has been promoted from Chicago dis- 
trict sales manager to special representative. 


Obituary 


L. B. MacKenzie, one of the founders of the Railway 
Electrical Engineer, recently died very suddenly in Chi- 
cago. Mr. MacKenzie was also the former owner of the 
Signal Engineer, now known as Railway Signaling, and 
published by the Simmons-Boardman Publishing Co. He 
had been identified with the publication business for a 
number of years, and at the time of his death was presi- 
dent and editor of the Welding Engineer, a paper devoted 
to the field of autogenous welding. 
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Trade Publications 


Automatic Station Control Equipment, a 27-page bulle- 
tin, has recently been issued by the General Electric Com- 
pany, and is designated as No. 47,731. It describes 
briefly the uses and advantages of this type of equipment, 
and is well illustrated. The greater part of the bulletin 
is given over to a list of installations up to January 1, 
1924, giving the name of the company, station, type of 
apparatus, kilowatt capacity and incoming and outgoing 
voltage. ; 


The Reliance Electric & Engineering Company, Cleve- 
land, Ohio, in its bulletin No. 2016, recently issued, 
describes and illustrates the type T heavy duty Reliance 
planer motors for reversing service. Sectional photo- 
graphs of the various parts of the motors are shown as 
well as illustrations in which may be seen their applica- 
tion to large planers in shops. 


Sangamo Electric Company, Springfield, Ill., has just 
issued its bulletin No. 65 entitled “Instrument Trans- 
formers.” The bulletin illustrates and describes a large 
number of instrument transformers of various types 
manufactured by the Sangamo Company. Not only 1s 
the commercial side of these transformers explained, but 
considerable space is devoted to the theory and factors in 
their design. 


The Westinghouse Electric and Manufacturing Com- 
pany has recently published a 56-page booklet entitled 
“High Voltage Porcelain Insulators—Their Design and 
Manufacture.” This publication, which is known as S.P. 
1690, has been issued for the purpose of presenting in- 
formation concerning porcelain insulators. A short chap- 
ter on the art of pottery is followed by a description of the 
various manufacturing processes. 
and drawings illustrating all the points are included. 


Crouse Hinds Company, Syracuse, N. Y., has re- 
cently issued three illustrated folders describing respec- 
tively connectors, interlocking safety switch and plug and 
Wedgtite pipe hangers. The connectors illustrated are 
those used for joining rigid with flexible conduit. The 
interlocking switch and plug is an inclosed box containing 
a switch and fuses with a plug adjustment at the bottom 
so arranged that it is impossible to withdraw the plug or 
open the door of the fuse compartment unless switch is 
open. The Wedgtite hangers are clamps designed espe- 
cially to support one or more pieces of conduit from 
I-beams or similar structural iron work. 


Creosoted Yellow Pine Poles ——The International Creo- 
soting & Construction Company, Galveston, Tex., has 
issued a 32 page booklet describing in detail the practices 


which it follows in the cutting, seasoning, framing and _ 


treatment of its southern yellow pine poles. This book 
let contains an excellent exposition of the qualifications 
of this timber for pole line construction and describes the 
manner in which the cutting, seasoning and treatment of 


these poles are safeguarded to prevent deterioration of the | 


timber. The booklet is illustrated profusely with photo- 
graphs showing the various steps in the manufacture of 
International creosoted pine poles and concludes with the 
specifications for the poles and for their treatment. This 


booklet contains a large amount of information which ; 


will be valuable to every user of poles. 
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As more train control equipment is installed it becomes 
increasingly evident that the big end of the maintenance 
work in connection with it is going 
Train Control to be on the locomotive. The signal 
~ on departments have succeeded in trans- 
Locomotives ferring the indication from the road- 
side to the locomotive by methods 
which are inherently dependable, but it is on the locomo- 
tive that things are more liable to go wrong. In many 
of the train control systems the apparatus on the locomo- 
tive is of rather delicate construction. This is in most 
cases necessarily so since the actuating impulses are feeble 
and must be augmented by the function of sensitive appa- 
ratus. All of this means that train control equipment on 
the locomotive must be given the most careful inspection. 
Details of the installation must be worked out regarding 
the size of wire, kind of wire, methods of making ter- 
minals, provision against grounding and many other 
points which do not appear on the circuit plans of the in- 
stallation. This study of details has been appreciated by 
some roads to the extent that special train control super- 
visors have been appointed to relieve the electrical engi- 
neer of this intensive study, but where he is not relieved, 
the electrical engineer must add these duties to his already 
crowded program. The fact is that the big end of train 
control is on the locomotive and it will be only through 
the diligent efforts of those concerned with its maintenance 
here that it will approach the desired 100 per cent opera- 
tion. 


Many possibilities and opportunities are often overlooked 
in connection with the generation and purchase of power 
by the railroads. Public utility com- 


Railroad panies by developing large blocks of 
Power power can reduce the cost of produc- 
Plants tion to a low figure and also increase 


dependability of power supply. For 
this reason there is a justifiable tendency for the railroads 
to purchase more power when it is needed and to dis- 
pense with existing power plants. Dependability is being 
further insured and costs further reduced by the inter- 
connection of large power systems. In the recently issued 
report of the Secretary of Commerce the statement is 
made that 50,000,000 tons of coal could be saved each 
year in 11 eastern states by a co-ordinated and fully de- 
veloped electrical power system. Such co-ordination, the 
report states, would mean a saving of $500,000,000 per 
annum at an additional capital outlay of $1,250,000,000. 
These figures are imposing, but they should not intimi- 
date the railroad man into thinking he can not compete 


with these practices. He should not complacently wait 
until he needs power and then request the most convenient 
utility company to supply his needs. A western railroad 
recently designed a power plant which included a method 
whereby the exhaust steam from the plant was used to 
supply hot water for filling locomotive boilers. This 
coupled with good power plant design would so reduce 
the estimated cost of electric power that it was well be- 
low the figure offered by an outside power company. ‘The 
result was that the power company greatly reduced its 
original quotation and a contract for a year was signed; 
power is now being purchased, but the power plant has 
also been built up to a point from which it could be com- 
pleted in a short space of time. Some boilers were neces- 
sary in either case and space was provided for more boil- 
ers, turbines and auxiliary apparatus. 

The power plant or power supply is a thing apart from 
other activities in railroad operation. For this reason it 
is often looked upon as a facility rather than as a part of 
operation. In general it is given too little attention and 
there are large unrealized economies to be obtained in the 
great majority of railroad power plants. 


Supplementing announcements made some time ago, this 


- issue contains descriptions of two types of motor genera- 


tor locomotives to be used on the 


Electric Detroit, Toledo & Ironton and the 
Traction New York, New Haven & Hartford. 
Progress These locomotives are a radical de- 


parture from anything that has been 
built previously. They are looked upon with disfavor by 
some because each locomotive must carry a substation 
consisting of a transformer and a motor-generator set 
large enough to supply the demands of the traction mo- 
tors, at full load. At the same time it must be remem- 
bered that these locomotives use direct current traction 
motors with maximum weight efficiency and high tractive 
effort, that power is received from a high voltage a. c. 
trolley, that large resistances are eliminated and that motor 
control is ereatly simplified. These characteristics mean 
minimum line loss, minimum resistance grid loss and high 
motor and generator efficiency. Accordingly the size of 
the required substation is reduced. 

Strangely enough it is the railroad men and not the 
manufacturers who are most enthusiastic about the loco- 
motives. Representatives of one manufacturer feel that 
series d. c. motors should be used on the locomotive and 
that rotary substations should be located along the right- 
of-way; automatically operated if desirable. The other 
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side feels that constant speed a. c. locomotives are best 
adapted to railroad service because they are a factor which 
tends to reduce irregularity of train movement by fixed 
speed operation. 

This difference of opinion recalls the old “battle of the 
systems,” in which the advocates of alternating and direct 
current struggled for supremacy. Sucha struggle usually 
operates against both contestants; there is no railroad on 
record, with one exception, which decided to electrify and 
then reversed its decision because of the objections raised 
by the manufacturers to each others products. Electric 
operation is installed when demanded by traffic congestion 
provided the railroad in question is in a financial position 
to make a major improvement of this character. Many 
projects have been postponed because such money as was 
available was needed more for other things. In general 
railroad finances are now improving and it is almost cer- 
tain that electrification will be removed from its state of 
arrested development. Work is now in progress on five 
railroads and will undoubtedly be started by others in the 
near future. 

The motor generator type locomotives may have inherent 
limitations which will prevent their being used extensively, 
but whether they are the best type yet developed or not, 
their operation will shed much light on the whole problem 
of electric traction. 


The use of extension cord circuits in connection with 
portable lamps, particularly in working around locomo- 
tives, is common practice on almost 


Extension every railroad. The hard use and, it 
Cord must be admitted, the outrageous 
Circuits abuse which these extension cords 


frequently receive make it important 
that the matter of their design and installation be given 
careful consideration in order to reduce light failures to 
a minimum and to eliminate the more serious failures 
of the insulation which may result in electrical shock to 
the employee using the lamp. So far as the light failures 
due to faulty cords are concerned this can probably be 
best overcome by using a heavy reinforced cord and ar- 
ranging the outlets in such a position relative to the work 
that it will not be necessary for the cord to lie on the 
floor where it is liable to injury from the wheels ofa 
passing truck or heavy pieces of iron being dropped upon 
it. The ordinary wear and tear which result from the 
cords being dragged around sharp metallic corners can 
only be offset by using conductors which have a suitable 
protection to withstand this kind .of treatment. 

So far as the mechanical protection of the cords is con- 
cerned it is just as essential that this be provided for low 
voltage circuits as for high. 

When the personal hazard from electric shock is con- 
sidered, the matter immediately becomes one for discus- 
sion. One road has found that 32-volt extension lamp 
cord circuits is most satisfactory and has installed a large 
number of them. This practice, of course, necessitates 
the use of step-down transformers, but in this particular 
case the cost of such equipment has been moderate for 
the reason that these transformers were built by the com- 
pany itself. There is this to be said about such an instal- 
lation—the low voltage makes it practically impossible 
for anyone using such a cord circuit to receive a serious 
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electrical shock. Another method of protecting the user 
of portable lamps, and the one which is in more general 
use, is that of running a ground wire with the conductors 
supplying current to the lamp. In this case, it is practi- 
cally impossible to receive a shock as every exposed part 
of the lamp is grounded, and should any wiring defect 


occur in the lamp itself, the only result would be that the 


supply wires would be short-circuited to the ground and 
the fuse or circuit breaker would immediately disconnect 
all current from the cord. It will be interesting to follow 
the development of the low voltage cord circuits although 
it would seem that the present tendency is to avoid the 
special construction which this type of equipment necessi- 
tates. 


Railway coaches today are much better lighted than they 
were a decade ago. It is nevertheless true that there is 
still plenty of room for improvement 


How About on many roads. There are still thou- 
Your Car sands of gas lighted cars in service 
Illumination and many of them are so poorly 


lighted that it is practically impos- ~ 
sible to read a newspaper or if reading is possible at all, 
it is only at the expense of severe eye strain. 

One of the chief difficulties with gas lighted equipment 
is the great amount of work required in keeping the | 
globes clean. The globes become dirty so quickly that it 
is almost impossible to keep them in condition for maxi- 
mum light giving results. Gas lighted cars will probably 
continue to be used for a long time but their place is in 
branch line service where the travel is light and certainly - 
not in main line operation where cars are frequently 
crowded to capacity. Not only ‘is it difficult to keep the 
gas lamps properly cleaned but there is unquestionably a 
depreciation in the light giving qualities of the mantles - 
with the result that the combination of the two faults 
renders this type of illumination most unsatisfactory much 
of tHe time. . 

Where cars are heavily loaded, as in commuter service, 
gas lighting equipment should be supplanted by electric 
installations just as rapidly as money can be found for 
this purpose. It is important in installing electric light- 
ing that proper consideration be given to the foot-candles 
that will be available on the reading plane. It is possible 
to install electric equipment which will not be any more_ 
satisfactory than the gas lighting units and unless the 
installation is planned with care, this may easily be the 
result. It is not unreasonable to say that illumination 
which is less than 3% ft. candles on the reading plane, 
may be classified as inadequate lighting. Many roads 
make a practice of furnishing much better lighting than 
this, while on the other hand on some roads the value falls 
considerably below it. 

The truth of the matter is that people have gradually 
grown accustomed to better illumination in their homes, 
offices and other public places and it is only logical for 
them to expect better lighting when they travel. Axle 
generator equipment will meet this ever increasing de- 
mand for more light and any road that is carrying a large 
passenger traffic can ill afford to persistently antagonize 
its patrons with inadequate lighting fixtures giving only 
a small percentage of the light which the traveling public 
has reason to expect. How about your car illumination? 


Pere Marquette Completes New Charging Plant 


Facilities Recently Put in Service at Detroit Embody a Number 
of Unique Features in Designs 


T Detroit, Michigan, the Pere Marquette Railway 

§ has just completed a new charging plant for car 
lighting batteries which embodies several unique 
features. At this point it is desirable to keep records re- 
garding the amount of charging required by various roads 
which receive the service of this charging plant. Cars 
from the Pennsylvania, Wabash, Pullman Company and 
the Baltimore & Ohio, as well as those of the Pere Mar- 


3 Phase Current Is 


1—Entrance Cabinet Where 220 Volt, 
Brought in for the Operation of the Motor Generator Sets 


Fig. 


quette, are taken care of in this yard, and the arrange-~ 


ments by means of which the switching is done to register 
the power consumed by each of these forms one of the 
most interesting parts of the installation. 
The power supplied to this plant for the operation of 
_ the motor-generator sets is brought from the transformer 
station located in the yard at 220 volts, 3 phase. The 
fused service switch and distributing cabinet may be seen 
in Fig. 1, together with one of the starting compensators 
for one of the motor-generator sets. There are two G. E. 
40 hp., 60 cycle, 3 phase motors each driving a 27 kw. 
d.c. generator. Two G. E. starting compensators, type 
-C. R. 1,034, are used in connection with these motor-gen- 
erator sets. Each starting compensator is equipped with 
a stop push button mounted on the front of the compen- 
mesatOr Cover. 
All of the wire between the incoming cabinet, the com- 
_pensators, motor-generator sets and swatchboard is run 


in iron conduits under the concrete floor. A general view 
of the motor-generator sets may be seen in Fig. 2. Fig. 
3 shows the left-hand portion of the switchboard. The 
two panels on the extreme left are the ones to which the 
current is led from the generators. It will be noted that 
the two narrow panels at the left carry heavy two pole 
knife switches. One of these switches is single throw 
only, while the other is arranged for double throw. Each 
panel corresponds to one of the motor-generator sets and 
has its own circuit-breaker at the top of the panel. On 
the lower portion of these panels are located four watt 
meters. ‘The upper left-hand meter registers the total d. c. 
loads from machine No. 1, while the right-hand meter 
registers that of machine No. 2. The other two meters 
at the extreme bottom show the kilowatts of current con- 
sumed by the Wabash and the Pere Marquette respec- 
tively. These meters are all type D-5 Sangamo watt hour 
meters. ‘The other watt meters which register the cur- 
rent consumed by the Pullman Company and by the Penn- 
sylvania Railroad are shown at the top of the third panel. 
These are enclosed in large square glass cases and are the 
Sangamo three-wire type of meter. 

By means of the double pole, double throw switch 
shown on the second panel from the end, it is possible to 


Fig. 2—Starting Compensator with Cover Removed and Arrange- 
ment of Motor Generator Sets 


connect ‘the two generators in series or multiple. When 
this switch is thrown upward the output of the two ma- 
chines is in parallel, and when it is thrown downward the 
two machines operate in series. This latter connection 
is required in charging cars having 64 volt batteries. 
Just above these switches are located the hand rheo- 
stats for adjusting the field circuits of the generators and 
still above these are two 0-750 ammeters. The one on 
the left shows the ammeter output of generator No. 1, 
and the one on the right, that of generator No. 2. The 
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second meter does not register, however, when the ma- 
chines are in series, but each meter registers when the 
machines are running in parallel. 

The voltmeter on the left of the switchboard near the 
top, which is hardly discernible in the photograph, is so 
arranged that the voltage of either machine can be taken 
at any time. 

In the extreme right-hand lower part of the third panel 
a group of receptacles will be seen. There are five rows 
of four receptacles, and these rows in order from top to 
bottom are: Pullman, Pennsylvania, Pere Marquette, Wa- 
bash and Baltimore & Ohio. It is to these receptacles 
that the current from the generators finds its way after 
passing through the circuit-breakers and switches of the 
other two panels. 

The connections of the charging lines are made on the 
face of the board by means of jumper cables equipped 
with the proper plugs to fit into these receptacles. In 
order to continue to follow the circuit through its various 


Fig. 3—Left Hand Part of Switchboard 


pathways it will be necessary to refer to Fig. 4, which 
shows the remainder of the switchboard. It will be seen 
that the left-hand panel of Fig. 4 is the same as the right- 
hand panel in Fig. 3. In Fig. 4 will be seen ten of the 


Allen Bradley rheostat control panels which contain in . 


addition to the rheostat adjusting handle two small cir- 
cuit-breakers. One of these breakers is an overload 
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breaker and the other, an underload breaker. When the 
breakers of one of these panels are closed and the car is 
charging, both the voltage and amperage of the car on 
charge can be easily read by means of a small device 
attached to the side of the overload circuit-breaker con- 
tactor. This device consists of a little metallic wheel which 
is insulated from the breaker, and which makes contact 
between the two springs mounted on the panel when the 
breaker handle is slightly tipped. The slight play of the 


Fig. 4—Right Hand Part of Switchboard 


breaker handle makes it easily possible to move it in a 
vertical direction without in any way affecting its main 
functions, and this light action is sufficient to close the 
contacts on the two springs. These springs are connected 
to the double reading Weston volt-ammeter located at the 
top of the board. These small circuit-breaker panels each 
carry one 100-ampere fuse on the positive side of the 
charging circuit and a small one-ampere fuse which is 
inserted in the volt ammeter circuit. Each of these boards 
is also equipped with a small pilot lamp which shows a 
red light when the panel is in service. 

Just below this bank of circuit-breaker panels are two 
small panels of six receptacles each. It is to these that 
the other end of the jumper cables previously mentioned 
are connected. These receptacles in turn connect to the 
small circuit panels just described. It will be noted that 
there are 12 receptacles, but only 10 of these are in use, 
one for each circuit-breaker panel. 

After leaving the circuit-breaker panels the current is 
conducted through the wiring behind the board to another 
group of receptacles shown in the lower right-hand panel 


-_ 


December, 1924 


of Fig. 4. There are also 12 of these shown, but as be- 
fore only 10 of them are in service. 

Immediately above this group there is still another 
panel of receptacles, 24 in number, which are the ter- 
minals of the charging lines leading to the yard. Two 
of these are spares, however, and one of them leads to 
the enginehouse, where it is used for charging an Elwell- 
Parker truck. 

The connection between the receptacles in the lower 


Fig. 5—One of the Terminal Boxes at the End of the Charging 


Lines 


right-hand corner and the receptacles above, which are 
the terminals of the yard lines, is made by means of 
jumper cables. 

The instrument located at the top of this panel is a 
a. c. watt-meter which records the total amount of energy 
consumed in the two motor-generator sets. 

On leaving the receptacles on the right-hand panel the 


Fig. 6—Putting a Car on Charge—80 Ft. Cables Are Used 


yard conductors are led through a tile duct system under 
three tracks to a line of manholes between the third and 
fourth track from the building. These manholes are 
placed between 40 and 50 feet apart. All of the 21 lines, 
including two large negative or return lines of 750,000 
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circular mill capacity each, run across from the switch- 
board to the first manhole. These return lines are tapped 
so as to extend to all of the other manholes in the yard, 
while the 21 charging lines branch out and are carried to 
the various parts of the yard. The charging cables are 
led from the manholes in iron conduits surrounded by 
concrete to the charging receptacles, one of which is 
shown in Fig. 5. In some cases there are two or three 
of these terminal boxes on one of the charging lines. The 
terminal box used in this particular construction is manu- 
factured by the Crouse-Hinds Company. It contains two 
receptacles for charging line plugs and a single receptacle 
for the 110 volt a. c. line which is used to operate a 
vacuum cleaner system. 

There is a single line of manholes parallel with the 
first line, three tracks further away from the charging 
plant. These two lines of manholes, together with the 
terminal boxes, are sufficient to furnish adequate charging 
facilities for the entire yard. It has been found that long 
charging leads from these boxes are best adapted to the 
service, and leads as long as 80 feet are used for this pur- 
pose. Fig. 6 shows one of these leads being connected to 
a mail car for charging. 

The design of the switchboard originated with F. E. 
Starkweather, electrical engineer for the Pere Marquette, 
who also supervised the installation of the entire charging 
plant. 


Headlight Maintenance Handled by 
One Man 


By J. C. Moors, C., R. I. & P., Etpon, Mo. 


oS accounts have appeared in the Radway Electrical 
Engineer of the helps and methods used in shops at 
points where major repairs and reclamation work is car- 
ried out, but I do not believe that a single account has 
been published as to methods used at points where only one 
man is employed. I will try to give an account of the 
work as it is taken care of at the roundhouse of the Rock 
Island at Eldon, Mo. 

The first thing of a morning is the line-up. This is a 
list of all engines at the ash pits or in the roundhouse, and 
is placed on a card with the numbers of all engines that 
were in the roundhouse at quitting time the day before 
in a column on the right hand side and all those that 
have come in since on the left. After this is done, each 
engine appearing on the left hand side is given an in- 
spection, the extent of which depends on trouble reported 
and the amount of steam the engine may have. If there 
is enough steam to operate the turbine it is started, and 
all lights that are not burning are repaired at once if no 
material is needed other than a piece of friction tape, 
which is always carried, and a note made of all bad globes. 
Where material is needed, a note is made so that no extra 
trips will be necessary for any of it when the repair is 
made. All trouble reported by the engineer is written 
out on slips of paper and placed in front of the engine by 
the foreman, and these are collected as each engine is in- 
spected, and especial attention given to such work as is 
requested. Those that are not taken care of at once are 
placed with notes of material for jobs which will be looked 
after later. As each machine is inspected, it is also oiled 
and greased if needing either, and the glass in front and 


412 RAILWAY ELECTRICAL ENGINEER 


on sides of headlight case are wiped off as well as» marker 
lamps. After the inspection has been taken care of, the 
numbers of all passenger engines that will go out during 
the day are obtained from a blackboard kept for the pur- 
pose of showing the progress of the work on each engine 
and the train it is to be used on. As soon as the fire- 
builder has marked an engine hot, the lights are given a 
final test. Between the time the inspection is finished 
and the first of the four day passengers are marked up, all 
repairs which were not taken care of at the time of in- 
spection are made on the passengers and such of the 
freight engines as the time may permit. At this par- 
ticular point, freight engines seldom leave the roundhouse 
after the electrician starts the day’s work until after the 
passengers have all left. Two of these usually leave 
about two and a half hours after the starting time and the 
other two day passengers leave within an hour of the 
first two. After this any freight engine that needs heavy 
repairs is given first attention, while all incoming engines 
are given inspections as soon as they reach the ash pits. 
Once each month, each turbine is given a governor in- 
spection. At this time the machine is completely dis- 
mantled and the oil wells are cleaned out and the bearings 
given a thorough cleaning, as well as all other parts of 
the machine. The machine is then re-assembled and such 
parts as might cause a failure within another month are 
discarded and new ones substituted. The governor is then 
adjusted so as to give a voltage of 31 volts, and if the 
engine is in passenger service, the headlight globe is re- 
moved and a new one put in. Those removed are not 
thrown away, but are used on other engines which are in 
freight service. The reason for changing these bulbs is 
that experience has shown that where a globe burned out 
or broke while the engine was in service, that in the ma- 
jority of cases it had been in the. headlight for over a 
month. By keeping fresh bulbs in the headlights and set- 
ting the governor every month the failure of the head- 
lights is kept at a minimum, and in addition the engineer 
is provided with a properly focused light as a screen is 
placed before an engine and the headlight focused if the 
bulb is put in at the time the engine is in the roundhouse. 
The screen used has been previously described in the 
Railway Electrical Engineer, so that a description is not 
necessary at this time. A great many globes that are 
burned out are the result of carelessness on the part of 
the engineer, as the action of some turbines in speeding 
up and consequently increasing the voltage when the head- 
light is thrown on suddenly will quite often burn out the 
bulb, where the action of the turbine would be much 
more gradual if the headlight were first placed on “dim” 
and then on “full.” 


The best way to take care of emergencies is to be 
prepared for them before they occur, and for this pur- 
pose the three sizes of bulbs used on engines are kept 
in a rack which is located at a convenient point. When 
a globe is wanted in a hurry, it is taken off this rack 
and then later on it is replaced by one from the store- 
room. Fuse wire and ftse plugs are also kept handy for 
the same purpose. 


While this article has dealt with the work only as it 
concerns the engines, this is by no means all that the 
electrician has to look after. There is an electric welder 
and a forty horse-power motor as well as the lights in 
the various buildings and yards to be looked after. While 
the writer was located at another point on the Rock 
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Island instructions were issued that care should be taken 


to see that switches and branch lines were not overfused. 


To make sure that all lines were properly fused a survey 
was made, and as a result the size wire in every circuit 
was obtained as well as the normal and maximum loads. 
To make sure that the fuse blocks would be provided with 
the proper fuse after this work was done, the proper size 
was stenciled on the cover of every switch or fuse box. 
This number was placed directly opposite the fuse re- 
ferred to so that there was no chance for anyone making 
a mistake. This system of marking fuse boxes was later 
adopted as standard for the Rock Island System. A great 


many fires could no doubt be prevented if all branch — 


lighting circuits were properly fused, and they would be 
much more likely to be equipped with the right fuse if the 
size were marked on the box in this manner. 

Once each month a complete check is made of the 
number of electric lights which are burning in the round- 
house and in the yards as well as the machine shop, where 
the electric lights are used the most. For a time it was 
found extremely difficult to prevent the removal of the 
bulbs from the sockets. In the roundhouse they were 
placed about ten feet above the ground and provided with 
guards which required a key to open. This proved to 
be useless as the globes were removed anyway. In some 
cases the guard was cut around the lower part, and in 
others it was broken or cut at the top and the whole 
guard removed. It was then decided to solder the globes 
in place. To do this a small piece was cut out of the 
weather proof sockets which were used, and then the 
solder applied with an iron. The machine shop is 
equipped with porcelain sockets of a type that can be 
taken apart so as to leave only half the outside insulation 
in place, and can easily be soldered and then put back 
together. To remove an old globe from either socket re- 
quires a blow torch, and as soon as it became generally 
known that all bulbs were soldered the attempts to re- 
move the bulbs were quickly given up. The monthly con- 
sumption of 60 watt globes dropped from about a hun- 
dred and twenty-five to fifteen or twenty a month. 

The motor which is located at the coal chute is ex- 
amined regularly every week, and at this time the con- 
troller is examined and all rough fingers and contacts 
are smoothed up and greased very lightly with vaseline. 
At least once each month the air gap is gaged to make 
sure the bearings are 0. k. While this motor is equipped 
with a babbit bearing it has a rather small air gap, and 
this is watched to see that the bearings have not worn 
down enough to allow the rotor to touch the field. The 
welder, aU. S. L200 amp a:c-die) machine given 
similar treatment with the addition of caring for the two 
commutators. This machine is overhauled twice a year, 
at which time the commutators are under-cut and all 
hearings taken out and cleaned. 

Locomotive work is given preference over all other, 
the motors come next and then the lights, and by utilizing 
the times when work is usually slack to put motors and 
lights in good shape all are kept in good order. 


Electrical goods exported from the United States 
during October, 1924, exceeded in value those exported 
during the preceding month by over three-quarters of a 
million dollars, according to preliminary figures just made 
available by the Electrical Division of the Department of 


Commerce. The actual value in October, 1924, was 
$6,864,232. 
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The Engine Room of the Chicago, Burlington & Quincy Power Plant at Denver, Colo. 


C. B. & Q. Builds Model Coal Burning Power Plant 


Steam Generated for Shop Requirements and for Compressing Air 
Electric Power is Purchased 


POWER plant for serving the needs of the new 
Chicago, Burlington & Quincy shops at Denver, 
Col., has recently been completed. Steam generated 


in the plant is used for compressing air, for heating, for 


operating steam hammers in the blacksmith shop, ete. 
Compressed air is used operating air tools and for pump- 
ing. Electric power is purchased from the Public Service 
Company of Colorado and used for operating motors and 
for lighting. The facilities served by the power house 
include a machine and erecting shop, blacksmith shop, 
boiler shop, oil house, and store house and offices. Fa- 
cilities are available for classified repairs to 200 locomo- 
tives and running repairs to 50 locomotives per month. 
The machine and erecting shop contained in the largest 
of the several shop buildings, is 509 ft. long and 243 ft. 
wide. 

The power plant is a brick building 128 ft. long by 89 
ft. wide and about 60 ft. high at the highest point. ‘The 
concrete stack is 250 ft. high with an inside diameter 
of 12 ft. at the top. The building is well lighted during 
the daytime by large metal sash windows. All of the 
equipment is located on the operating floor except for the 
coal bunkers above the boilers and for the ash handling 
equipment, pumps, lockers, thermostatically controlled 
showers, etc., which are located in the basement. 


Coal and Ash Handling Equipment 


Cars delivering coal or carrying away ashes from the 
plant are left on a track which parallels one side of the 
plant. Services of a switch engine are minimized by a 
motor driven winch which is used for spotting cars. Push- 
buttons for starting and stopping the 7% hp. motor 
which drives the winch are located on the side of the 
winch within easy reach of the operator. 


The coal is dropped from the car, through a grating 
into a hopper. The grating is removed when lump or nut 
coal is unloaded. The coal from the hopper falls on a 
conveyor apron and the conveyor apron which is in real- 
ity a short conveyor discharges the coal directly to the 
main conveyor or through a crusher to the conveyor if 
crushing is required. 

The one conveyor which is a Link Belt pivoted bucket 
type is used for handling both coal and ashes. From the 
crusher it runs vertically inside a sheet iron housing to 
the roof, then horizontally across the top of the ash hop- 
per and over the top of the coal bunker to the opposite 
side of the power house, then down to a pit in the base- 
ment floor. Finally it runs along this pit between the 
boilers back to the coal hopper. Trips can be set so that 
the conveyor buckets will dump their load into any part 
of the coal bunkers or into the ash hopper. 

When coal is being taken from the cars the conveyor 
buckets are tripped over the coal bunker. This bunker 
has four compartments and is located directly over the 
firing aisle between boilers; it has a capacity of 250 tons. 
From the bunker the coal can be discharged into a weigh 
lorry which is suspended from a beam over the center of 
the firing aisle and which can be moved manually to any 
desired position so as to deliver coal to any one of the 
four boilers. The lorry is equipped with Kron scales and 
has a capacity of 2,000 Ib. 

From the lorry the coal is dropped into any one of the 
boiler coal hoppers. These hoppers in turn deliver the 
coal to Geco chain grates. Ashes fall off the end of the 
chain grates into ash pits under the boilers where they 
are kept wet by sprays controlled from the boiler fronts. 
Ashes are disposed of at the end of each shift. They are 
raked out of the ash pits onto the conveyor which carries - 
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them to the ash hopper, from which they are dropped into 
cars on the loading track. The hopper capacity is 100 tons. 

Green or partly burned coal which passes through the 
grates, falls into a dry pit above the ash pit. When a 
sufficient amount of these droppings have collected they 
are scraped out into a portable chute down which they 
slide onto the conveyor. This carries them back to the 
coal bunkers. The accumulation of combustion ash in 
the combustion chamber falls into a hopper and is re- 
moved to wheelbarrows through chutes in the basement. 
These chutes have self-sealing gates. The ash is wheeled 
to the conveyer and conveyed to the ash hopper. 

Four hundred forty volt alternating current motors are 


Car Puller 


RAILWAY ELECTRICAL, ENGINEER 


Volit5, (No. 2 


pressure and are operated normally at 150 lb. The fire- 
boxes are provided with Green fuel retarders. These in 
effect are an adjustable section of the water back located 
over the inner end of the grate. This is adjusted accord- 
ing to the thickness of the fire so that an excess of air 
does not go over the fire to the stack. It also prevents 
green coal from being carried over the end of the grate. 

Precision draft gages show draft at the last pass and 
draft over the fire. The draft and the stoker speed are 
controlled by an A-Jacks automatic regulator governed 
by boiler pressure. The amount of draft is maintained 
at the minimum which will burn all of the coal by the 
time it ‘reaches the back of the grate. The four stokers 
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Plan Showing the Operating Floor of the Power House 


used to drive the crusher and conveyer. A 30 hp. motor 
is used for the crusher, a 5 hp. motor for the conveyor 
apron and a 30 hp. motor located just under the roof 
drives the conveyor. The three motors are controlled by 
industrial controller automatic compensators. The con- 
veyor can be started or stopped from the basement or 
from the runway over the coal bunkers. It is interlocked 
with the conveyor apron so that the conveyor can be op- 
erated separately, but the apron cannot be started unless 
the conveyor is running. 


Boilers 


The boiler room is equipped with four 406 b.hp. Heine 
water tube boilers. They are designed to carry 180 Ib. 


are driven by two Green stoker engines placed on op- 
posite sides of the firing aisle. A cross belt under the 
boiler room floor connects the stokers on opposite sides of 
the aisle so that either engine can be used to drive any 
one or all four of the stokers. 

The boilers are equipped with dual feed lines, Reliance 
high and low water alarms, Green high pressure water 
backs, Foster superheaters, steam gages and Republic in- 
dicating flowmeters which show flow of steam from each 
boiler. Automatic, non-return stop valves are also placed 
in the header lines at the boilers. Blow-off lines have 
double valves; two in series. The flue sheets have key 
caps instead of gasket plates and the superheaters are pro- 
vided with Bayer steam soot blowers. Provision has been 
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made for doubling the capacity of the boiler room when 
it becomes necessary. 


Water Supply 


All water used in the shops and in the power house is 
taken from two wells 550 ft. deep by air lifts. 


Each lift 


Outdoor Substation and 


The Power Plant Showing Standpipe, 


Air Receivers 


has a capacity of 300 gal. per min. The water is dis- 
charged from the lift into a two-part cistern, one side of 
which has a capacity of 10,000 gal. and the other 20,000 


Receiving Hopper 


Coal Crusher and Coal 


gal. Water from the lifts flow into the smaller side and 
overflows into the larger. Drinking water is pumped 
from the smaller side of the cistern through the drinking 
water supply lines in the shops and back into the 
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larger section of the cistern. This water is kept in circu- 
lation so that it is always cool. 

A duplex steam pump located in the basement of the 
power house pumps water from the 20,000 gal. cistern to 
a standpipe having a capacity of 500,000 gal. A motor 
driven centrifugal pump is used as a standby for the same 
purpose. 

Two duplex feed water pumps in the boiler room take 
water from a Worthington open heater and deliver water 


Winch Used for Spotting Cars on Loading Track 4 


to the boilers at a temperature of 210-to 212 deg. F. The 
steam end of the feed pumps are equipped with pressure 
regulators so that throttling of the discharge line will not 
cause excess pressure to blow out gaskets in the feed 
water line. 

The fire pump also located in the boiler room is a 
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Side View of Power Plant Showing Ash Hopper, Conveyor Housing 
and Car in Position for Loading Ash or Unloading Goal. 


+16 RAILWAY 


Worthington duplex with a capacity of 1,500 gal. per 
min. at 150 Ib. 


Water, Steam and Air Lines 


All high pressure steam lines are painted black, ex- 
Nausi ‘eam lines orange, feedwater lines maroon, return 
lines gree.. and air lines brown. 

Exhaust steam is used for heating the shop buildings 
and for heating water. Live steam can also be used for 
heating. Condensate is returned to the receiving tank 
and through the feedwater heater back to the boilers. 

Steam hammers in the blacksmith shop and all other 
steam driven apparatus is exhausted into the low pressure 
lines. Low pressure steam line pressure is about 4 Ib. and 
about 5 per cent of make-up water is required. 

The heating of the shop is accomplished by both direct 
and indirect radiation; the indirect system being used in 
the machine and erecting shop and in the boiler shop. 
The fans used for indirect heating are steam driven and 
all steam condensed in the shops is taken out of the ex- 
haust line and pumped by separate pumps to the receiv- 
ing tank in the power house boiler room. 

Walworth valves, with bypass feature to prevent possi- 
ble damage caused by opening large valves, are used on 
the high pressure steam lines. These lines are bled by 
Crane tilting steam traps, one of the traps being placed 
just ahead of the fire pump so that the pump is always 
ready for instant use. The boiler feed water line is pro- 
tected by pressure relief valves. 


Engine Room 


The apparatus in the engine room consists essentially 
of two steam driven air compressers, two motor generator 


The Boiler Room. 


sets, a gage board, a flow meter, a switchboard and an 
overhead crane. The air compressors are Ingersoll Rand, 
cross-compound, two-stage compressors having a capacity 
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of 3,444 cu. ft. per min. The steam cylinders are 34 in. 
x 24 in. and 18 in. x 24 in. The air. cylinders are 32 in. 
x 24 in. and 19 in. x 24 in. They have overspeed safety 
stops and the compressors as well as all reciprocating 
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Steam and Electric Pumps for Filling Standpipe Located in the 
Basement Below the Switchboard 


pumps are equipped with Hills-McCanna force feed lu- 
bricators. Air is taken in from outside through Midwest 
capillary air filters located just below the engine room 
floor and is discharged into two air receivers placed out- 
side of the power house. 

The gages on the gage board show boiler pressure, ex- 


Feed Pumps and Heater Are Shown at the Left and a Part of the Fire Pump at the Right 


haust steam pressure, air pressure, standpipe pressure and 
fire line pressure. The standpipe gage shows both pounds 
pressure and head of water in feet. The four curve draw- 
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ing meters record degrees superheat, feed water tempera- 
ture, boiler pressure and flue gas temperature. The flow- 
meter is a Simplex venturi recording and integrating 
flowmeter which records rate of flow and total flow of 


Venturi Flow Meter and Gage Board 


boiler feed water. A 10-ton manually operated Conco 
crane serves the entire engine room. 
_Electric Power Supply 


All electric power is purchased from the Public Service 
Company of Colorado. It is received as three phase, 
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carried into the power house through lead cable in 4-in. 
rigid metal conduit. 

The substation equipment which is enclosed in a non- 
climable type fence, consists of air switches, choke coils, 
potential and current transformers, General Electric oxide 
film lightning arresters, and three, 333 k.v.a., 13,200 400- 
volt Westinghouse power transformers. The power is 
metered on the high voltage side ahead of the trans- 
formers. 

The 440-volt power is controlled and distributed at the 
switchboard in the power house. Direct current power 
for cranes, variable speed motors, etc., is provided by the 
two motor generator sets. The sets are identical and 
one consists of a General Electric 300 h.p., 440-volt, 60 
cycle, 1,200 r.p.m. synchronous motor driving a General 
Electric 200 k.w., 250-volt, direct current generator. 

There are 13 panels in the switchboard. No. 1 panel 
on the left includes main service switch, an indicating 
ammeter, indicating volt-meter, recording wattmeter and 
integrating wattmeter. One of the motor generator sets 
is controlled from the second panel which is equipped 
with a double-throw oil switch, an a. c. and a d. c. am- 
meter, power factor meter, rheostat and motor field switch. 
The other set is similarly controlled from the third panel. 
The fourth panel is a spare. Panels 5, 6 and 7 control 
the circuits which serve the machine and erecting shop, 
the blacksmith and boiler shops and the power house, re- 
spectively. Each of these panels has a three phase oil 
switch for the power circuit, an air switch for the light- 
ing circuit and an indicating ammeter to show the load. 
Panel No. 8 is blank. Panels No. 9 and 10 control the 
d. c. circuits from the motor generator sets. Panel No. 
12 controls the crane circuits and direct current power 
circuits in the machine and erecting shop. It is equipped 
with two circuit breakers,. two switches, two ammeters 
and lamps to indicate a possible grounded circuit. Panel 


13,200-volt, 60-cycle 3-phase alternating current power 


at an outdoor substation alongside the power house. In 
the substation the voltage is stepped down to 440 and 


ele The Switchboard 


No. 13 is the same as No. 12 except that the left hand cir- 
cuit controls the yard crane circuit while the right hand 


circuit 1s a spare. 
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The power is carried from the power house to the shops 
by lead cables in clay duct. 


Lighting 


General lighting in the engine room is furnished by ten 
bowl type Benjamin porcelain enameled steel reflectors 


The Motor Generator Sets 


fitted with 300 watt type C lamps. These units are con- 
trolled by five switches located in a lighting cabinet on 
the wall of the engine room near the motor generator sets. 
There are five extension outlets spaced about evenly about 
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Boiler Room Lighting Control Panel 
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the wall five feet above the floor and the main entrance 
and stairway is lighted by two 60-watt lamps in 7-in. 
Monoglass balls supported on King cast iron weather- 
proof brackets. 

The firing aisle in the boiler room is lighted by two 
rows of six units each mounted just in front of the boilers 
at a height of 24% ft. The units are bowl type porcelain 
enameled steel reflectors fitted with 200 watt lamps. Four 
100-watt bracket lights in type K condulets light the space 
back of each row of boilers and 40 watt lamps in Oliver 
type LCB 45 reflectors are used for gage and water glass 
lights on the boiler heads. Twelve extension outlets are 
located on the walls and on columns near the firing aisle. 
Two 100-watt lamps in R. L. M. porcelain enameled steel 
reflectors mounted 16 ft. above the ground are used to 
light the loading and unloading track. Seven 60-watt 
lamps suspended on cord and protected by Mathews lamp 
guards are used to light the conveyor platform and stair- 
way while R. L. M. reflectors fitted with a 200-watt and 
a 100-watt lamp respectively are mounted over the fire 
pump and feed water heater. All boiler room lights are 
controlled from a panel located near the outside entrance. 

The greater part of the basement is lighted by 60-watt 
lamps with porcelain sockets and guards hung on rein- 
forced cord. The space over the conveyor is lighted by 
100-watt R. L. M. reflectors while out-of-the-way places 
are lighted by 60-watt lamps in V. V. Fittings Co. vapor 
proof fittings. Basement lights are controlled from a 
cabinet near the stairway. 


E. J. & E. Equips 30 Locomotives for 
Train Control 


HE Miller Train Control Corporation has recently 
completed a contract for the Elgin, Joliet & Eastern, 
equipping 30 engines with an automatic stop. This work 
was begun on August 21, and completed September 29, 
1924, requiring 33 working days. The E. J. & E. en- 
gines which are equipped are of the large Mikado type 
used to haul their long heavy drag coal trains over the 


Chicago & Eastern Illinois tracks from the Illinois mines : 


to the industrial districts near Chicago. 

The device as installed consists of the straight auto- 
matic stop, with permissive feature in accordance with the 
provisions of the latest order of the Interstate Com- 
merce Commission. This feature, considered highly de- 
sirable, according to the testimony of many railway com- 
panies, permits nie engineman, if alert, to forestall an 
automatic brake application at de-energized ramps. 

On account of the simplicity of design and ease of 
application of this device, one mechanic and helper and 
one pipe fitter and helper were enabled to equip these 
engines at the rate of practically one engine each day, and 


no power was held out of service on account of applying 


the device. 


Existing standards of street lighting practice in the 
United States were studied by the Bureau of Standards 
and reported at the Annual Convention of the Illuminat- 
ing Engineering Society. Questionnaires were sent to the 
730 cities listed in the census returns as having popula- 
tions between 10,000 and aU 000, and replies were re- 
ceived from 362. 
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Contact System for Virginian Electrification 


Entire Construction Including Contact Wire, Messenger 
and Fittings to Be Non-Ferrous Material 


By C. L. Hancock 
Bridgeport Brass Company 


PN Bh tei announcement of the decision of the Vir- 
ginian Railway to electrify its lines between Mul- 

lins, W. Va., and Roanoke, Va., came simultane- 
ously with the report that a contract had been awarded 
The Westinghouse Electric & Manufacturing Company 


1. Two- 


Type of Clips on the New York, New Haven & Hartford. 
Screw Galvanized Malleable Intermediate Clip. 2. Modified Inter- 
mediate Clip Which Replaced Two-Screw Clip. 4 and 5. Earliest 
Type of Galvanized Malleable Hanger Clip. 3. Modified Hanger 
Clip Which Replaced Two-Screw Clip ; 


for the purchase of the necessary motive power and power 
generating equipment sufficient for the handling of its 
entire tonange by electric locomotives. It was also an- 
nounced that the propulsion system for the supplying of 
power to the locomotives would be a 22,000-volt single- 
phase line of the catenary type with a single contact wire 
and auxiliary feeder supply adjacent to the tracks, operat- 
ing initially at 11,000 volts. The fact that this road, built 
to exceptional engineering standards, has always been 
noted for its operation with the largest capacity equip- 
ment and most powerful locomotives in the world, called 
for electrification with a big factor of safety in the over- 


head. 


Catenary Construction Developed on the New Haven 


Early designs of electric locomotives and overhead con- 
tact systems had of necessity to be based on experimenta- 


tion rather than actual operating experience and these 
facilities were modified as experience accumulated. Much 
of the progress that has been made is due to the operating 
experience of the pioneer steam roads that early adopted — 
electrification. The New York, New Haven & Hartford 
is a notable example. 

The first difficulties experienced on the New Haven 
were had very shortly after operation was instituted. 
Trouble was caused by hard spots at points of suspension 
of the contact wire and excessive wear of the copper 
contact wire throughout its enéire length. 

“Hard spots” were practically eliminated by installing a 
new contact wire directly under the original copper trolley 
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Modern Types of Clips. 1. Sheet Phono Clip, Norfolk & Western. 

2. Sheet Phono Clip Used to Replace One-Bolt Cast Malleable Clip, 

New Haven. 3. Same as No. 2. 5. Sheet Phono Clip, Norfolk & 
Western. 6. Cast Bronze Clip, Pennsylvania 


wire suspending it with clips placed midway between the 
original suspension hangers. The result was that as no 
part of the trolley contact wire was held rigidly, the loco- 
motive pantagraphs in passing under the wire found no 
point where the pantagraph could pound and bounce. 
Experience soon indicated that copper wire was too soft 
to resist the mechanical action of the pantagraph and that 
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it was necessary to find a material with greater hardness 
and toughness. Steel trolley wire seemed to possess these 
qualifications since conductivity was not important as there 
was a copper wire directly over it and clipped to it at 
intervals of ten feet. Corrosion troubles were not seri- 
ously considered since much of the steel wire then in ser- 
vice had been used only on street railway lines and then 
coincidentally in dry climates. and away from corrosive 
Apparently the answer had been found to both 


gases. 


“hard spots’ and long life, and the problem of electric 
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essary to provide additional conductivity over that avail- 
able with the usual type of catenary construction and this 
was supplied by the use of a composite cable made up of 
Phono-Hi-Strength strands for tensile strength and special 
hard-drawn copper wires stranded together to provide 
both adequate strength and conductivity. The use of com- 
posite messenger cables for use in catenary construction is 
the latest new development in the railroad field, though it 
has been used for transmission lines for a number of 
years. The coefficients of expansion of Phono-Hi-Strength 


A Sample of 0000 Grooved Steel Contact Wire, Showing Combined Effect of Corrosion and Wear 


® 
operation of steam lines in so far as the distribution sys- 


tem was concerned was solved. 

It was not many years, however, before a new and 
probably the most serious situation manifested itself. This 
was the corrosion of the messenger wire, hangers, clips 
and steel contact wire; it being most severe on the con- 
tact wire. The trouble finally was determined to be due 
to a combination of atmospheric conditions and exhaust 
from the steam locomotives. This corrosion once well 
started developed rapidly. 

Investigations were instituted to find a contact wire 
which would be non-corrosive and at the same time afford 
long life since the cost of removing from service long 
sections of tracks for wire renewals at relatively short in- 
tervals of time was recognized as a serious matter from an 
operating standpoint. | Phono-Electric wire was selected 
by the New Haven for this purpose. 

In designing the earlier overhead contact system, elec- 
trical engineers had in mind that where dual steam and 
electric operation was in effect, corrosion of ferrous por- 
tions of distribution systems would require some measure 
to prolong the life of the overhead material. Galvanizing 
and painting of all ferrous parts was resorted to which, of 
course, somewhat retarded the corrosion but under normal 
conditions did not last more than five years. Subsequent 
painting seriously interfered with traffic and also was 
expensive. 


Virginian Adopts Non-Ferrous Construction 


Consideration then began to be given to the possibilities 
of using non-ferrous material for messenger wires and 
fittings. When the Virginian electrification distribution 
system was under. consideration investigations where con- 
ducted by Gibbs & Hill into the merits of this product. As 
consulting engineers and contractors for that railroad, they 
finally recommended the use of Phono-Electric contact 
wire and in addition Phono-Hi-Strength messenger wire 
and further decided to employ Phono-Electric for the fab- 
rication of hanger rods and messenger clips throughout, 
thereby providing a complete non-ferrous catenary system 
from pantagraph shoe to insulators, the first all non-fer- 
rous construction of its kind in the country. 

On account of the high currents which the grades and 
extraordinarily heavy trains will require, it was found nec- 


and copper are practically identical. This simplifies to a 
considerable extent the possibilities of composite cables 
for the Virginian overhead construction. 

The present plans call for wire made up as follows: 

A composite cable composed of 19 strands, the outer 
layer of hard-drawn copper wire. 

The seven wires composing the core cable shall be as 
follows: 


Ttem A B S D 
Strands high strength bronze ... 7 7 7 7 
Strands hard drawn copper..... 12 12 Jka os 
Diameter of wires, inches....... .145 aii .124 .147 
Breaking strength, complete cable, 

pounds)... die. bea aoe onene 25,000 15,000 10,000 14,000 
Size of cables, approx. dia...... a725) BEY) wale 441 
Resistance per 1,000 ft. at 20 

egn 7 Coratn aaccatetyclslesetatera arate cas ee -0399 -0676 .741 =. .528 
Equivalent circular mills copper.. 270,000 159,000 13,900 19,650 
Weight per. L000 Tt Ibs: cance 1,236 723 332 467 
Min. length of cable on reel.... 3,000’ 2,600’ 4,200" 3,000’ 


All composite cable is to be stranded concentrically with 
a pitch of not less than 12 and not more than 16 times the 
diameter of the layer. 

Tests upon sections of individual wires containing brazes 
made before final drawing must show not less than 95 per 
cent. of the tensile strength of the unbrazed wire. 


Underwood & Underwood 


International Train Through China’s 
War Zone 


U. S. Troops Accompanying 


Elementary Theory of Alternating Current 


A Series of Practical Articles Explaining a Difficult Subject 
in a Simple Manner 


By K. C. Graham 
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HE most important single factor in the marvelous 
advance of alternating current has been the trans- 
former. It has made possible such a large saving 

in the cost of transmission of alternating current over that 
of direct current that, for anything but the shortest dis- 
tances, there is no comparison between the two. It shall 
be our purpose, in this chapter, to discover how this has 
been. brought about. 

Fig. 55 (a) shows the simple inductive circuit with 
which we are already quite familiar. Current flows 
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. Fig. 55 


through loop A when key K is pressed, and the magnetic 
lines emanating from the wire cut across the conductors 
of B thereby causing a current to flow in B. If the bat- 
tery and key are replaced by the alternating current gen- 
erator G as in Fig. 55 (b), the same result is obtained as 
the current flow changes from one direction to the other. 
The flux spreading out from the loop 4 is forced to pass 
over a path made up entirely of air which, as compared 
to iron, has a relatively high magnetic resistance. If a 
piece of iron C be passed through both of the loops as in 
view Fig. 55 (c) the magnetic flux will be greatly in- 
creased but it will be noted that the path over which the 
lines pass is still largely made up of the high resistant 
air. Therefore we may improve the conductiveness, or 
permeability, of the path by providing a closed path made 
up entirely of iron as in view Fig. 55 (d). After study- 
ing the figures one might ask how any lines could cut 
across loop B since they are confined to the low resistant 
iron path and the loop B is outside this path. It 
it true, nevertheless, that the lines do cut across 
this loop so we must investigate how this seeming para- 
dox can exist. There are various ways in which this may 
be explained but for our purpose we shall refer to it as 
in Fig. 56. 

As the magnetizing force acts in one direction and then 
in the other the small magnetized particles, of which the 
iron is made up, turn in one direction and then in the 
other. Fig. 56 (a) shows the positions of the various 
particles for a given direction of the magnetizing force. 
Fig. 56 (b) shows the positions for the opposite direction 


Transformers 


of the magnetizing force. Between these two positions 
are many others one of which is shown in Fig. 56 (c). 
When in position (a) the lines of force spreading out 
from the ends of the magnetized particles emerge from 
one end of the piece and enter at the other; in (b) the 
opposite of this obtains; while in (c) the result is inter- 
mediate between the two. Fig. 56 (d) shows various po- 
sitions of one particle and the consequent direction of 
flow of the magnetic lines emanating from it. Now if 
this piece of material be encircled by a loop such as B, 
Fig. 55 (d) the lines will cut across it as the particles re- 
verse under the influence of the magnetizing force thereby 
generating a voltage in it as previously explained. 

Loop A Fig. 55 is the one which creates the magnetic 
flow due to the fact that it is excited by means of the 
generator that is connected in its circuit. For this reason 
it is given the name primary and is spoken of as the pri- 
mary of the transformer. Loop B has a voltage induced 
in it as a result of the action of the primary A and, there- 
fore depends on, or is secondary to, loop A. It is, for 
this reason, termed the secondary of the transfomer. The 
primary and the secondary are shown, in Fig. 55, as be- 
ing composed of a single turn but, in practice, both are 
made up of a number of turns. The reason for this may 
be best explained by consideration of the following: It 
is only possible to magnetize a piece of iron to a certain 
point called the saturation point so that the amount of 
power it is possible to transform with a given weight 
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Fig. 56 


of iron is limited. Again, the degree of magnetization of 
the iron depends on the magnetizing force. which is ex- 
pressed in ampere-turns so that one ampere flowing 
through a thousand turns produces the same magnetizing 
force as one thousand amperes flowing through one turn. 
Therefore, if the transformer is situated at some distance 
from the point at which the current is generated it will 
be readily seen that it is more economical to transmit one 
ampere of current to the transformer than one thousand 
because the difference in the weight of conductor is enor- 
mous. This ties in with the fact that alternating current 
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is, in ordinary cases, generated at a more or less high 
voltage; the standard voltages being 110, 220, 440, 660, 
1,100, 2,200 and so on up to a maximum which, at the 
present time, is 220,000 for transmission purposes. There- 
fore we shall think of the transformer loops or coils, 
hereafter, as being composed of many turns as in Fig. 57. 

Fig. 57 (a) shows a transformer, the primary of which 
consists of 100 turns and the secondary 50 turns. The 
primary, it will be noted, is connected to generator G 
while the secondary is open-circuited—that is, the two 
ends of the winding are not connected together. If the 
generator is operated a current will flow through the pri- 
mary circuit and a flux will flow though the iron. The 
reversing of the flux will cause the lines to cut across the 
turns of the primary as well as those of the secondary so 
that a counter voltage will manifest itself in the primary 
winding at the same time that a voltage is generated in 
the secondary winding. Since the secondary is open-cir- 
cuited the voltage will not be effective in causing a cur- 


C) 


© 
a VV ; a 


(a) 


(C) 


rent to flow through its turns. The effect of the counter 
voltage in the primary winding is to limit the voltage so 
that only sufficient current will flow necessary to mag- 
netize the iron to the degree determined by the designer 
of the transformer. The manner in which this is brought 
about is best explained by means of an illustration. Thus 
if the primary voltage is 110 and the resistance of the 
winding is one ohm, then if it were not for this super- 
self inductance or counter voltage the current through the 
winding would be 110 amperes. However, the counter 
voltage amounts to 109 volts so that only one volt is 
effective in forcing current through the winding, the re- 
sult being that one ampere flows in the circuit. This 


is called the magnetizing current of the transformer and 
will contintie to flow as long as the generator is operating. 
It will be noted that the counter voltage was 109, one volt 
being lost in overcoming the resistance of the circuit. Now 
since the number of turns in the secondary coil is only 
half that in the primary coil it is readily seen that the 
voltage generated in this secondary coil will be only half 
that generated in the primary so that in this case the sec- 
ondary voltage will be about 55 volts. . Should the reason 
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not be clearly understood for the secondary voltage being 
less than the primary in this case, it is only necessary 
to recall that in the case of a simple direct-current gen- 
erator, the voltage generated, for a given strength of 
magnetic flux, and speed of rotation, depends on the num- 
ber of turns on the armature. The same reasoning ap- 
plies to this case because the flux (effective value) is 
constant, the speed of cutting (60 cycles or 120 alterna- 


Fig. 59 


tions per second) is constant so that the voltage generated 
in the two coils will depend on the relative number of 
turns, which in this case is 100 to 50 or 2 to 1, so that 
the relative voltages are in the ratio of 2 to 1 or 109 volts 
to 55 volts. If a load be connected to the secondary 
winding as at L, Fig. 57 (b), the condition of the whole 
transformer will quickly change as will be seen from a 
consideration of the following. As the secondary circuit 
is completed (closed) by means of the load, a current will 
flow through its windings and this current will be in such 
direction as to oppose the magnetizing force of the pri- 
mary winding, as we learned in connection with the study 
of self-induction. This will result in a decrease in the 
effective magnetizing force which will result in a decrease 
in flux. The instant that the flux begins to decrease, the 
counter voltage of the primary winding will decrease, 
thereby causing the effective voltage to become greater. 


Phase! 
(a) (b) 


Fig. 60 


Thus if the counter voltage decreases to 108 the effective 
voltage becomes 110 minus 108 or two volts, so that the 
current will increase with a consequent increase of. the 
magnetizing force and flux. In any case the current in 
the primary will increase to the point where the primary 
magnetizing force is equal to that of the secondary plus 
the force necessary to maintain the magnetization of the 
circuit. If the load on the secondary be decreased the 
current through it will decrease ; its magnetizing, or rather 
counter magnetizing force will decrease and the flux 
through the circuit will tend to increase. This will result 
in a higher primary counter voltage which will, in turn, 
result in decreased primary current so that we see the 
magnetization of the circuit is maintained constant for any 
and all conditions of load. It should be noted in this 
particular case, that the current through the secondary 
must be twice the value of that in the primary to produce 
the same magnetizing force because it has only half as 
many turns as the primary. Thus if the secondary current 
is two amperes, its opposing force will be one-hundred 
ampere turns. The increase in primary current necessary 
to overcome this, in order to maintain the magnetization 
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of the circuit, will be only one ampere. This one ampere 
will provide on hundred ampere-turns of force since there 
are one hundred turns in the primary. Thus if the 
transformer is rated at 11 kilowatts (11,000 watts) and 
the voltage of the primary is 110 then the primary current 
at full-load will be 100 amperes. If the secondary voltage 
is 55 the full-load secondary current will be 200 amperes. 
It should be noted that the power is, in both cases (pri- 
mary and secondary), the same—viz., 110 times 100 and 
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35 times 200. The transformer we have discussed is 
termed a step-down transformer because of the fact that it 
lowers or steps-down the voltage from a high to a lower 
value; in this case 110 to 55. It is possible, however, to 
step the voltage up from a low to a higher value. This is 
accomplished in the step-up transformer which is illus- 
trated in Fig. 57 (c). Here it is seen that the primary 
is composed of fewer turns than the secondary so that the 
secondary voltage is higher than the counter voltage of 
the primary. We shall investigate this in the same man- 
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ner as we did the step-down transformer. If the primary 
voltage is 110 and its number of turns 100, while the 
number of turns of the secondary is 200, then the counter 
voltage of the primary will be as before, 109 or there- 
abouts, while the voltage induced in the secondary will be 
about twice this or 218 volts. If the secondary circuit be 
closed through a suitable load, say one ampere, then its 
opposing force will become 200 ampere-turns and the in- 
crease in primary current necessary to overcome this force 
will be two amperes because there are only half as many 
turns in the primary as in the secondary. 

The type of transformer we have discussed thus far is 
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the, one most generally used and is known as the insulated 
type of power transformer, insulated because the primary 
and secondary are separated or insulated from each other. 
There are other special types of transformers that we shall 
become acquainted with later on but there is a special type 
of power transformer, called the auto-transformer, that we 
should obtain a knowledge of before passing to the next 
section. 

Fig. 58 shows generator G connected to a transforming 
device A-B, the generator being connected across the two 
ends a and c while the load is connected across terminals 
b and c of section B. If the voltage of the generator is 
220 and that necessary for the load is 110 then if the 
number of turns in section A is the same as that in sec- 
tion B the voltage across the load will be 110 as desired. 
The action of this transformer is as follows: Current 
from G flows through section A to b and thence through 
the load to c. This current magnetizes the iron, thereby 
inducing a voltage in section B which acts in such a direc- 
tion as to oppose the magnetization of A. Since the load 
is connected across it, it forces a current through the load 
in the same direction as the primary current so that the 
two currents add up to make up the total current flowing 
through the load and each will supply half the total cur- 
rent in this case. If it were desired to have a load voltage 
of 55 it would be only necessary that the number of turns 
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in the two sections be so proportioned that the load would 
be connected across one-fourth of the total number of turns. 
Thus if the total turns is 200 then section A would be 150 
turns and section B, 50 turns. In this case only one-fourth 
of the current would be supplied by the generator, the 
other three-fourths being supplied by section B. The 
theory of the action of the auto-transformer is practically 
the same as that for the insulated transformer with slight 
modification. At no load, i.e., when the load is not con- 
nected, the magnetizing current flows through both sec- 
tions in the same direction but when the load is connected 
the primary current takes the easier path at b and the volt- 
age of section B, which had been part of the primary 
counter voltage before the load was connected, becomes 
effective in forcing current through the load, as previously 
mentioned. The reason that the current supplied to the 
load of each section varies according to or rather inversely 
as the number of turns in the section is the same as in the 


424 


case of the insulated transformer—the opposing force of 
the primary necessary to overcome that of the secondary, 
varies with the opposing force, in ampere-turns, of the 
secondary. Thus if the secondary consists of 50 turns 
and the primary 150 turns, then only one-third of the 
amount of current in the secondary will need to flow 
through the primary to produce the proper opposing force. 
In this particular case the current through the primary cir- 
cuit, section A will be one-third of that flowing through 
the secondary section B so that one part of the current 
will be supplied by the primary and three parts by the 
secondary; the total being four parts, one fourth of this 
total being primary and three-fourths secondary. Here 
we see that the current is inversely as the number of turns 
in the section for B has one-third as many turns as A and, 
1 
therefore supplies — or three times as much current as 
73 

A. It will be noted, however, that generator G supplies 
all the power of the circuit. 

The no-load power-factor of a transformer is almost 
zero becatise the magnetizing current is almost 90 degrees 
behind the voltage. This is true because of the fact that 
the load (primary of the transformer) is a purely induc- 
tive circuit, the effect of resistance being negligible at the 
low value of current. 

The regulation of a transformer is the per cent rise in 
voltage of the transformer as the load is suddenly changed 
from full-load to no-load and this value is useful in de- 
termining the type of transformer best suited to a given 
type or class of load. Thus a transformer that is entirely 
suited to some classes of power loads where voltage vari- 
ation is not important, would be totally unfitted to a light- 
ing load where voltage variation is of primary importance. 

The efficacy of the transformer as regards saving in the 
transmission of power may be illustrated by means of an 
example. Thus if we desire to supply a load requiring 
100 amperes at 100 volts and said load is a mile from the 
power house we may generate the voltage at 100 and 
transmit it directly without the use of a transformer, and 
we shall use a No. 1 wire for each of the two lines. How- 
ever, we could generate the power at 800 volts and trans- 
mit it over two No. 10 wires for the same per cent loss, 
the required weight of copper being one-eighth. We could 
also generate the power at 100 volts; step it up to 800 
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volts near the generator and step it down again to 100 at 
the other end of the line. 

Having considered the theoretical side of transformers 
we may now look:into their construction. As to general 
construction there are two types of transformers, namely, 
core and shell. 

Fig. 59 (a) illustrates the core type. It is seen that 
the coils surround a leg or core, hence the name. Fig. 
59 (b) illustrates the shell type. It may be seen that 
the coil is almost entirely surrounded by a shell of iron, 
the only exposed parts being the ends of the coil, whereas 
no part was entirely enclosed in the core type. 

Transformers may be still further classed as single and 
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polyphase. We have considered the single-phase transform- 


er in detail and it may be stated that there is absolutely 


no difference between it and the polyphase; the polyphase 


being, in effect, a group of three single-phase transform- 


ers in the same container. Fig 60 (a) shows a two-phase 
transformer, the center leg of the core being somewhat 
larger than the two outer ones in order that it may carry 
the combined flux of the outer two. Fig. 60 (b) shows a 
three-phase transformer having one coil on each of the 
three legs. The flow of flux through the core follows the 
came laws as the flow of current through a polyphase cir- 
cuit, which will explain why the center leg of the two- 
phase transformer need only be 1.414 times the area of the 
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outer two, and also why three legs of the same size carry 
the flux of the three-phase transformer. 

Transformers are also classed in regard to the method 
of cooling, as air cooled, oil cooled, and water cooled. The 
air cooled transformer has the coils directly exposed to the 
air or has a sheet iron casing around it through which air 
is forced under pressure. The oil cooled transformer is 
surrounded by an iron case which is filled with oi. The 
oil conducts the heat from the coils to the case where it is 
radiated to the air. The water cooled type is a form of 
oil cooled transformer which has a set of cooling pipes 
passing through the oil. Water, circulating through 
these pipes, absorbs the heat from the oil and carries it to 
a suitable heat radiator where the water gives up its heat 
before being again forced through the pipes by the pump. 

The coils of most transformers are divided into two sec- 
tions the terminals of which are brought out to suitable 
terminal blocks. Fig. 61 shows various voltage combina- 
tions that it is possible to obtain by connecting these sec- 
tions in various ways. The conventional method of trans- 
former representation is followed in this and following 
diagrams. 

Two-phase connections are shows in Fig. 62. 

Three-phase connections are shown in Fig. 63. 

For polyphase transformation either polyphase trans- 
formers or separate, properly grouped, single phase trans- 
formers may be used. Thus two transformers would be 
necessary for two-phase and three for three-phase. 

There is one other type of transformer that is somewhat 
less used than it was a few years ago and that is the con- 
stant current transformer. It was once extensively used 
for street lighting where the arc lamp was used for this 
purpose. These lamps were connected in series with each 


other and with the secondary of the constant current 


transformer as shown in Fig. 64. 
The primary of the transformer is stationary and is con- 
nected to the generator G. The secondary coil moves up 


or down, being counter-balanced by weight-W which op- 


erates at the other end of lever F from which the coil is 


; 
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suspended. Coil B is slightly heavier than weight V so 
that it normally tends to rest on A. With G generating 
and no load connected to B, B rests on A but when the 
load is connected the two coils oppose one another because 
of the fact that their adjacent poles are alike and like poles 
repel. Coil B will be repelled until it reaches such a point 
that a balance is obtained between the repulsion and the 
excess of weight of B over that of W. If the load is de- 
creased by cutting one of the lamps out of circuit the cur- 
rent in B will increase momentarily and it will be repelled 
further until a balance is again obtained. If more lamps 
are added the current will decrease and the coils will come 
closer together. The closer they come together the more 
voltage is induced in B so that the current in the circuit 
is maintained constant even though the load has been in- 
creased. When the load was decreased it was necessary 
that the voltage in the circuit be lowered. This was ac- 
complished, as we have seen, by the coils moving farther 
apart due to the momentary rush of additional current. 
Thus it is seen that the constant current transformer auto- 
matically maintains constant current in the circuit for any 
load within range of its capacity. 

There is one other method of transformation that must 
be considered before passing from the subject. Thus far 
we have considered the subject of voltage transformation, 
but our investigation would not be complete without men- 
tion of phase transformation. By this method two-phase 
current is changed to three-phase or vice versa. There are 
a few methods of doing this, all of which work on the 
same principle. The more common method is known as 
the Scott system. 

Fig. 65 shows the Scott system of transformation and 
the process of this transformation. Fig. 65 (a) shows 
the method of changing two-phase current to three-phase. 
The primaries which are identical are shown at Q and 
are supplied with two-phase current. 
shown at 7 are specially wound so that a tap is brought 
out from the center of one of them as at A, while the 
second has in use, only .866 of the number of turns of 
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the first as at B. One end of this winding is seen to 
connect to the center tap of 4. When two-phase current 
is fed to the primary, three-phase current is obtained from 
wires X, Y and Z. How this is accomplished will now 
be made clear. Fig. 65 (b) shows, somewhat more clear- 
ly, the connection of the two secondaries, the voltages in- 
duced in them being 90 degrees apart as in Fis. 65. (e}e 
The voltage a—c is represented in direction by U Fig. 
65 (d) while that between b and c is obtained by com- 
bining the .866 voltage with half that of the voltage of A. 
By completing the triangle it is found that this voltage is 
equal to that of A and displaced 120 degrees from it. 
The voltage between b and a is obtained as: in Fig. 65 
(e) by combining the .866 voltage with the other half 
of that of A. This voltage is found to be equal to that 
of A and displaced 120 degrees from it and from that 
between the other two wires, thus proving that thé cur- 
rent we have obtained is three-phase while that of the 
primary is two-phase. By supplying three-phase current 
to wires X, Y, and Z, we could take two-phase current 
from the other side of the transformer, the reasoning 
being the reverse of that which we have just been con- 
sidering. 


Probably more electrical business could be done in 


Canada than is being obtained there today if.more inten- 


sive sales efforts were made by American manufacturers. 
Many business men apparently make their sales appeal in 
that market only through advertising or through corre- 
spondence, and seldom get the advantage that results from 
personal contact with the buyer. Canada is so close to 
home that more consideration could advantageously be 
given to this point. Few manufacturers have analyzed 
Canadian possibilities as closely as they have those of 
countries that are really foreign to us, and do not realize 
the magnitude of our electrical exports to Canada. A 
study of statistics for a period of years shows that there 
has been a well maintained growth in the shipments of 
electrical products to the Canadian market. 
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How One of the Detroit & Ironton Locomotives Will Look When Completed 


Electric Locomotives for the Detroit & 


Ironton 


Direct Current Driving Motors Will Receive Power from 
22,000°-Volt Alternating Current Trolley 


By Fred Allison, H. L. Maher and L. J. Hibbard 
Ford Motor Company and Westinghouse Electric & Manufacturing Co, 


N important development in the electrification of 

steam railroads is that recently announced for the 

Detroit & Ironton Railroad. As usual, Mr. Ford 
has not been restricted by past practice or tendencies in 
the choice of electrical system and of type of motive power 
units for his road. 

The result has been the adoption of a trolley voltage 
of 22,000 volts, 25 cycles, alternating current, a trolley 
voltage twice as high as any previously used in this coun- 
try. Also a type of motive power unit that is not only 
novel in electrical design, but embodies many new and 
important ideas in the mechanical design, has been 
adopted for this installation. 

The mechanical parts for the new locomotives are being 
designed and built by the Ford Motor Company while 
the electrical equipment is being designed and built to 
Ford Motor Company specifications by the Westinghouse 
Electric & Manufacturing Company. The initial order 
calls for a locomotive comprising two motive power units 
operated in multiple. 

The locomotive will develop a maximum of 5,000 hp. 
at 17 m.p.h. and will exert a maximum starting tractive 
force of 225,000 Ib. on the basis of a 42,500 Ib. axle load- 
ing with 331/3 per cent adhesion. The nominal rating 
of the locomotive will be 4,200 hp. It will also deliver 
3,600 hp. continually at all speeds between 17 m.p.h. and 
25 m.p.h. and will exert 54,000 Ib. tractive force continu- 
ously when operating at 25 m.p.h. 

Each motive power unit will be arranged for double- 
end operation so that an operating locomotive may con- 
sist of either one, two or more units as desired. It is 
estimated that each motive power unit will weight 170 
tons. All weight will be carried on the driving wheels. 

The motive power unit selected for this electrification 
is of the motor-generator type. The principal reasons 


which have led to the adoption of this type can be sum- 
marized as follows: 

1. Use of alternating current power supply for the 
trolley. 

2. Direct current traction motors of the most rugged 
type due to the opportunity to design the motor for its 
own best condition, regardless of voltages, line surges, 
etc. In other words, the motors have the most rugged 
electrical characteristics and maximum space and weight 
efficiency that can be secured. 


3. Possibilities for the simplification of the mechan- 
ical parts due to the high space and weight efficiency ob- 
tained in the traction motors. 


4. Simplicity and flexibility of control. 


5. Simplicity and regenerative system and ability to 
regenerate at any speed from the maximum to practically 
standstill. | 


6. Voltage control with consequent freedom from 
rheostatic losses, low accelerating peak loads, and ability to 
operate continuously at any desired speed. 

7. Speed characteristics and ability of locomotive to 
adapt itself to all changes in the profile. 

8. Constant horsepower characteristic enabling the 
locomotive to develop its full capacity under a variety of 
speed and tractive effort conditions. 

9. Inherent voltage regulating effect of driving motor 
of locomotive motor-generator set with its attendant fa- 
vorable effect on the distribution system. 

10. Little tendency for driver wheels to start or con- 
tinue slipping during accelerating periods because the 
voltage impressed across each traction motor, while the 
maximum starting tractive effort is being exerted, is low 
and does not increase if slipping starts. 

11. Ability to maintain the a-c. power drawn by the 
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locomotive at unity power factor and consequent tendency 
to low transmission losses. 

12. Ability to operate at full load in the same train 
with any other type of alternating current locomotive. 

13. Ability to operate as a constant speed type of loco- 
motive on all applications where this feature is desirable 
by separately exciting the traction motors throughout the 
motoring period. 

14. Large number of constant running speeds obtain- 
able when motoring on separately excited connections. 


One of the Motor Generator Sets Consisting of a 1,500 Kw. 750 r.p.m. 
Direct Current Generator and Separate Exciter Driven by a 2,100 
H.P. Alternating Current Motor 


15. Adaptability to locomotive designs with all weight 
on drivers. 

In short, this type of engine was adopted because it is 
believed that it will furnish a most flexible and reliable 
means of utilizing the power which will be delivered to it 


One of the Traction Motors 


by the flexible high voltage alternating current trolley 
system. 

Each motive power unit will be equipped with a trans- 
former, a direct-current generator driven by a single-phase 
motor, eight axle-hung direct-current, series type traction 
motors, and suitable control and atxiliary apparatus. 
Single-phase alternating-current power at 22,000 volts 
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will be collected from the overhead system by means of a 
pantagraph and conducted through an oil circuit-breaker 
to the primary side of the transformer, where it will be 
stepped down to a suitable voltage for driving the motor- 
generator set. Direct-current power, which can be regu- 
lated from zero to 600 volts, will be delivered by the 
motor-generator set to the traction motors, connected per- 
manently in parallel. The locomotive is designed for re- 
generative braking, 

The locomotive transformer will be 2,000 kva., two- 
circuit, oil-insulated, air-cooled railway type unit. The 
primary winding may be connected to receive either 
22,000 or 11,000-volt power. The secondary will deliver 
current at 1,250 volts. 

The high voltage side of the transformer will be con- 
nected between the circuit-breaker and ground to series 
with two single-pole, double-throw knife switches in such 
a way that the transformer can be connected to operate on 
either 22,000 or 11,000 volts as desired by throwing the 
switches to the proper position. This feature has been 
included so that these locomotives can be operated over 
connecting 11,000-volt lines if desired at some future date. 

The locomotive motor-generator set will consist of a 
2,100-hp., 25-cycle, four-pole, single-phase motor, driving 
a 1,500-kw., 600-volt, 2,900-ampere generator at 750 
r.p.m. The set will be a self-contained machine supported 
at three points and will comprise two bearing brackets 


Two of the Four Cabs for One of the Locomotives. 


with suitable bearings, motor stator, a generator field, and 
a shaft carrying the generator armature and the motor 
rotor. A 75-kw. 125-volt, direct-current “main exciter” 
will be mounted directly upon a shaft extension at the 
motor end of the set, while a 25 kw. direct-current “‘re- 
generative exciter” will be mounted directly upon a shaft 
extension at the other end. 

The generator will be provided with series excited dif- 
ferential field, interpole field and compensating field as 
well as a separately excited field. The 75 kw. main exciter 
will be used to supply excitation to the motor field, the 
generator field, regenerative exciter field, and to supply 
power for all auxiliary motors, and for the control cir- 
cuits. The 25 kw. regenerative exciter will be used to 
separately excite the traction motor fields during the re- 
generative period and during high speed motoring periods. 

The locomotive traction motors will be 225-hp., 600- 
volt, direct-current series, axle-hung machines. Each 
motor will be flexibly connected to the driving axle by 
double gearing, that is, a gear at each side. A 22-tooth, 
3% in, face, 3 dp., pinion, suitable for meshing with a 


corresponding 98-tooth gear will be mounted on a shaft 
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extension at each end of the motor. The motors will be 
of a special mechanical construction for application to the 
mechanical parts being designed and built by Mr. Ford. 
Each motive power unit will be equipped with double- 
end control. Forty-five normal running speeds will be 
available between standstill and maximum speed during 
both the motoring and regenerating periods. The loco- 
motive speed during both the motoring and regenerating 


A Portion of the Running Gear Showing Driving Wheels, Hollow 
Axles, Motors and Cooling Air Duct. One End of Each Motor Is 
Supported on the Axle and the Other by a Lug Which Projects 
Down From and Which Is a Part of the Locomotive Frame Casting 


periods will be manually controlled from standstill to 
seventeen miles per hour by regulating the main generator 
voltage and from 17 m.p.h. to the maximum speed by 
regulating the main field strength of the traction motors. 

The traction motors will be connected as series excited 
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traction motors are separately excited by regulating the 
generator voltage and traction motor field strength so 
that the motor voltage overbalances the generator voltage 
and causes the armature current to reverse. This will 
cause the traction motors to act as generators, driving the 
main generator as a motor which in turn drives the a-c. 
motor, causing it to become a generator and return power 
to the line. 

A closed circuit type of transition will be utilized in 
going from the series excited to the separately excited 
connections of the traction motors, and when desired the 
same type of transition may be used to change back to 


the series excited from the separately excited connections. 


Thus the separately excited connections may be completed 
while the traction motors are energized and working at 


full load, as series excited motors, without interrupting 
or appreciably changing the value of motoring tractive. 
effort either during the changeover period or after the 


separately excited connections have been completed. 
The closed circuit transitions can be utilized advan- 
tageously during the motoring period to change from the 


series connections to the traction motor fields to the sepa-_ 


rately excited connection when it is desired to increase the 
speed of the locomotive by weakening the field strength 
of the traction motors. It can also be used to complete 
the separately excited connections as the locomotive is 
motoring up to and going over the top of a grade so that 
the engine will automatically start to regenerate as the 
speed of the train begins to increase on the down grade. 
Since the single-phase driving motor of the main 
motor-generator set, like the phase converter of the single 
phase three phase locomotive, is not self-starting, the set 
will be started and partially accelerated up to speed from 
the d-c. end. A 60-cell, 125-volt storage battery will be 
provided on each unit for this purpose. This battery will 


One of the Two Running Gear Sections Which Carry the Motor-Generator Units Showing Cradle for Supporting the Unit. 
Like the One Shown on the Wheel in the Foreground Are Provided for Six Wheels on Each of the Four Sections 


motors during the motoring period from standstill to 17 
m.p.h. and as separately excited motors during the motor- 
ing period from 17 m.p.h. to maximum speed. The trac- 
tion motor fields are separately excited throughout the 
entire regenerative period, 

‘Regeneration may be obtained at any time while the 


Air Brakes 


be used further for energizing the control circuits and 
supplying power to the compressor motor whenever the 
motor-generator set is shut down. The motor-generator 
set will be accelerated to approximately 50 per cent speed 
by means of the main generator and from 50 per cent 
speed to full speed by means of the a-c. motor. Starting 
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from rest with a full tonnage train the traction motors 
will be energized as series excited motors and the train 
may be accelerated up to a continuous full tractive effort 
running speed of approximately seventeen miles per hour 
by manually regulating the main generator voltage by 
means of the external field resistor and a set of 50-ampere, 
125-volt switches. . 

If desired and the load and grade conditions are such 
as to permit the use of a higher running speed than is ob- 
tainable with the series connections, a closed circuit tran- 
sition will be made from the series connection to the sepa- 
rately excited connection of the traction motors. The 
speed may then be increased by weakening the field 
strength of the traction motors. This will be accom- 
plished by manually regulating the regenerative exciter 
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oltage through an external field resistor and a set of 
-ampere 125-volt switches. 

Then when the train passes over the crest of a hill and 
it is desired to maintain some constant speed while de- 
scending the grade, the traction motors will be made to 
act as generators by strengthening and properly regulat- 
ing their fields. 

When the train is to be brought to rest heavier regener- 
ative braking may be utilized if desired in bringing the 
train to a very low speed before applying the air brake. 

The speed may be decreased to approximately seventeen 
miles per hour by properly regulating the traction motor 
field strength while the speed may be decreased below 
seventeen miles per hour by regulating the generator volt- 
age. 


Vv 
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Motor-Generator Locomotives for the New Haven 


Alternating Current from Trolley Converted to Direct 
Current for Motors on the Locomotives 


HE New York, New Haven & Hartford has ordered 
from the General Electric Company, and the Ameri- 

can Locomotive Company seven single phase loco- 
motives of a new type. Five of these units are for freight 
service and will be used on the main line between Oak 
Point and New Haven. The other two are switching 
locomotives and will be used in general yard service. 
Whenever double heading, these locomotives will function 
in multiple unit with the present single phase locomotives. 


trolley potential to 2,300 volts, which drives a single phase 
synchronous motor direct connected to the main gener- 
ator. ‘The main generator which delivers current to the 
traction motors is designed with a variable field, and the 
speed of the locomotive is regulated by field control of 
this generator. The traction motors are of the standard 
series direct current railway type, the performance of 
which is well known. They are geared to the axle 
through cushion type gears which allow a small move- 
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Side Elevation of One of the Two Motor-Generator Type Switching Locomotives 


The design of this type of locomotive is unusual in that 
although it is actuated from a single phase trolley it does 
not have alternating current traction motors. Each loco- 
motive, in fact, contains a traveling substation and will be 
equipped with a synchronous motor-generator set for con- 
verting the 11,000-volt 25-cycle single phase supply. to 
direct current, and with direct current railway motors 
driving the axles. 

Power is collected by the usual slider pantagraph trolley 


and is delivered to a main transformer situated in the 


locomotive cab. This main transformer steps down the 


ment of the gear ring about the gear hub or center, thus 
minimizing shocks and stresses.in the gears and pinions. 

Protective devices have been studied with great care. 
Between the pantagraph trolley and the main transformer 
a time limit automatic oil circuit breaker is installed. Be- 
tween the direct current generator and the motors are a 
high speed circuit breaker and line switches. The high 
speed circuit breaker will afford protection to both the 
motors and the generators and will ordinarily prevent the 
opening of the time limit switch or of the trolley or feeder 
sectionalizing switches, and will thus prevent any inter- 
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ference with the continuous operation of the motor-gen- 
erator set. 

The system of control, by varying the field strength of 
the generator used, in connection with the characteristics 
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ating at a power factor of unity or better under all ranges 
of load. The set has been made of sufficient capacity to 
take care of the rated loads and will also furnish and ap- 
preciable amount of wattless current, especially at light 
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Side Elevation of One of the Five Motor-Generator Type Freight Locomotives 


of the motor-generator set, gives a locomotive which is 
extremely flexible and adaptable to all operating condi- 
tions. It also has the very desirable characteristic of oper- 


loads for power factor correction. This tends to improve 
the trolley voltage for all load conditions, and should be of 
material benefit in the operation of the entire system. 


Missouri Pacific Experiments with Train Radio 


Agricultural Progress Train in Rural Districts Receives 
Programs from Fifty Stations 


By Ray E. Krueger 


URING the early part of this year the Missouri 
Pacific Railroad sent Agricultural Progress trains 
over its lines for the purpose of acquainting its 
rural patrons with latest methods in agriculture. 

The trains created great interest among the farmers 
and others in the territory through which they passed, 
and one of the features which attracted most attention 
was their radio receiving equipment and the programs 
which were received. 

The following account of the experiences with radio 
equipment may be of some assistance to others who con- 
template train installations of radio equipment. 

The first train was started from Little Rock, Ark., 
where the cars were equipped, and traversed the states Bi 
Arkansas, Missouri and Oklahoma. The train consisted 
of three cars, a lecture car, an exhibit car and a business 
Cate 

The lecture car was equipped with a motion picture 
machine and the radio receiver, which was used to en- 
tertain the patrons during their visit to the show and 
exhibit car. 

Much interest was shown by the people, and many in- 
teresting stories were told by people who visited the: 
radio exhibit. In one instance, a family rode twenty-five 
miles in a wagon to see the train and hear the radio. 
Many others also stated they had never heard or seen a 
radio outfit before. One elderly couple admitted: it had 
been more than twenty years since they had been in town. 


The Antenna System 


One antenna was mounted on the roof of the lecture 
car (one wire on each side) ‘and one antenna on the 
exhibit car. These antennae were connected by jumpers 
between the two cars, making an approximate total length 
of 100 feet. 

The wires were No. 8 copper and were supported by 
half-inch pipe. The method of mounting the pipe and 
insulators is shown in Fig. 1. Wooden plugs were driven 
into the ends of the pipe and the insulators were fastened 
to the pipe with screws. Of course, if transmission was 
to be handled from the train, better and higher potential 
insulation would have been required. 

The lead-in wires were brought through the ventilators 
at the rear of the lecture car and connected to the receiv- 
ing set which was mounted on a platform erected in the 
rear of the car. The center of the car would have been 
the best location for the receiving set as it would have 
helped to eliminate some of the jarring that prevailed 
when the set was over the trucks, but, on account of 
the motion picture machine being located in the car, it 
was necessary to install the receiver in the rear of the 
car. This antenna was quite efficient considering its 
height was only twelve feet above the rails. A wire 
about fifty feet long was strung about the inside of the 
car and also used as an antenna, and while the reception — 
and volume were good they did not compare with the 
results obtained with the outside antenna. 
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The Ground System 
The outfit was grounded with No. 8 wire to a brace 
rod beneath the car which is bolted to the trucks. In 
this way the rails served as a ground. This method of 
grounding is not very efficient, but is the best that can be 
done under moving conditions when the outfit being used 
necessitates the use of an antenna and ground. 


The Receiver 
The receiver was a five tube Freed-Eisemann “neutro- 
dyne” receiver and used in connection with a two stage 
Western Electric power amplifier. 
The receiver used 301-A tubes throughout, 45 volts 


Part of the Antenna System 


on the detector plate and 90 volts on the plates of the 
radio and audio frequency stages. Three 216-A tubes 
were used in power amplifier with 180 volts on the plate. 
Separate “A” and “B” batteries were used on the re- 
ceiver and amplifier. 


Reception While Standing Still 

More than fifty of the best stations in the United 
States were logged and heard on the loud speaker during 
the trip. This does not mean that only fifty programs 
were received, but it does mean that they were logged. 
A station once logged can be easily picked up again at 
will, if that particular station is on the air. Some nights, 
as many as sixteen stations furnished parts of the pro- 
eram. CYI—Mexico City, and PWX—Havana, Cuba, 
were heard on the loud speaker on several occasions. 


Results While Moving 


Reception while moving was hampered by the vibra- 
tion of the elements of the tubes in the receiver. Sev- 
eral methods of eliminating this were tried (such as put- 
ting soft rubber pads and a spring under the outfit), but 
these methods did not relieve the situation a great deal. 

Stations KDKA, KHJ, WOC, WHB, WDAP, WMC 
and several others were received while train was moving 
at top speed. 

Hardly any change in volume was noticed while mov- 
ing except when going through tunnels, over steel 
bridges, or passing near high embankments. The three 
above mentioned objects almost completely eliminated the 
signal, but the signal returned in full volume immediately 
after clearing these obstructions. 


Interference 


Interference such as caused by the 33,000 volt trans-‘ 
mission line which passed through Van Buren, Ark., and 
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parallels the track at various places, totaling about thirty- 
five miles, made tuning very difficult. When the cars 
were parked near this line, which was about seventy feet 
away in some places, reception would be completely 
ruined. 

Farm lighting plants and battery charging outfits 
located near where the cars were parked were bothersome 
at times, but never really ruined any reception. In some 
instances, where automobiles were parked alongside the 
cars and near the radio outfit and the engines allowed to 
run, the ignition system would cause slight interference. 

On the night of February 24th, while the train was 
standing in the depot at Little Rock, Station WFAA— 
Dallas, Tex., was tuned in on the loud speaker reasonably 
clear and loud. The train pulled out about 9:30, headed 
for Van Buren, and reception continued, although it was 
not so clear as when standing still, due to vibration. 

Stations were tuned in until after 1 A. M. for the 
benefit of persons who were at the depots along the line. 

The radio furnished music, speeches and market re- 
ports for the train audiences while they visited the cars 
and enjoyed the motion pictures on cotton growing. 

Several broadcasting stations favored the train with 
special speeches and programs. 


The Second Train 


The second Agricultural Progress train, which con- 
sisted of six cars operated in Missouri, was equipped 
with two complete radio outfits. One was an Atwater 
Kent, which remained on the train to furnish programs 


Typical Crowd That Gathered Around Train to Hear the Radio 
¢ Programs 


for the train audiences in the lecture car, and a Murad 
set which was taken to the meeting. places, which were 
used when the lecture car could not accommodate the 
crowd. ‘The latter set was very well adapted for this 
kind of service, as it employed a loop instead of an 
antenna and ground. 

The set using the outside antenna worked on the train 
when in motion better than the set using the loop an- 
tenna, due to the fact that when a station was tuned in 
on the outside antenna set, the volume would be almost 
uniform without further adjustments, but with the loop 
antenna outfit some difficulty was experienced in holding 
a station after it was tuned in. 


Keeping P. & B. Brushes in Proper Shape 


Keeping paint brushes soft and serviceable is a prob- 
lem for anyone that does not use the brushes every day in 
their work. I find that an electrician has little time to 
spend cleaning and preserving P & B brushes every time 
he is through using them, and if this is not done the 
brush is usually a total loss. 

I have devised the following combination brush and 
can top, to permit keeping the brush in contact with P & 
B paint. As shown in the sketch, an oil can is converted 
into a paint can, by removing the long spout and soldering 


brush fastened 
securely to screw 


Tin patch over hole trom ° 
which spout was removed 
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Paint Can with Combination Brush Holder and Cover 


a tin patch over the hole. The brush is fastened air-tight, 
through the screw top, and when using the brush simply 
unscrew the top and apply P & B paint. When not in 
use, always keep the combination brush and can cover 
screwed firmly in place. As long as the brush stays in 
the paint it will not get stiff. I know of one brush that 
was kept intact in this way for five years. 
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Aerial Insulation for Radio Equipment 


By A. H. MatHEews 


In installing radio on railway coaches a very important 
item is insulation, and the lack of attention to this 
particular feature is the cause of many failures. The 
aerial should be properly insulated from its supports and 
the. insulators should be of such construction that they 
will shed dirt and water freely. Smoke and coal dust 
make an excellent conductor of electricity and carry a part 
of the current of the earth causing a loss of capacity as 
well as a noisy outfit. To lose capacity in the aerial means 
that you will be unable to tune out local interference as for 
example, a car lighting generator. .For best results special 
strain insulators should be used and the lead-in wire 
should be insulated between its connection of the aerial 
and the connection to the instruments. The amount of 
noise that a dirty connection will cause is surprising and 
for this reason every joint and connection should be 
cleaned, and soldered if possible. 

It should be remembered that it is well to treat radio 
as a high tension transmission line. No one would think 
of using glass insulators on a 100,000 volt line, and yet 
some of the finest receiving sets are often found connected 
to very poorly insulated aerials. A number of cases which 
have come to my attention apart from the railroad appli- 
cation may serve to illustrate. 

I recall one installation in which the aerial was placed 
on a roof on poles 10 feet high, the aerial itself consist- 
ing of four strands of No. 12 cable, each strand insulated 
from the spreaders with a high tension strain insulator. 
The lead-in wire was a No. 14 rubber covered wire con- 
nected to the center of the aerial and ran down to the 
entrance which consisted of 14 in. metal conduit fitted at 
the outside end with a service condulet and a single hole 
porcelain cover. The inside end of the conduit was also 
fitted with a condulet and porcelain cover and the wire 
ran down the inside wall mounted on porcelain knobs. 
The installation looked very neat, but it would not work. 
After a long period of discouragement, I induced the own- 
er to install a proper lead-in insulator and his trouble 
ended. In another case of faulty insulation, the trouble 
was assigned to almost everything including a small 5 kw. 
motor-generator set in the basement which was used to 
charge storage batteries. The aerial in this case was run 
around the edge of the roof, mounted on short iron posts 
using small telegraph glass insulators and the lead-in ran 
down the side of the building and through a window venti- 
lator without insulation except the covering on the wire. 
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The ground wire was connected to a radiator. Some- 
times the set would work, but most of the time, it would 
not. To remedy this, I suggested that the aerial be prop- 
erly insulated. This was done by placing a strain insulator 
at each post the lead-in insulated in the same manner and a 
lead-insulator installed. The ground wire was run out- 
side the building and connected to a 10 foot length of one 
inch water pipe driyen into the earth. A special switch 
was used in the lead-in so that the aerial should be con- 
nected to earth if necessary. After these alterations were 
made the performance of the set was nearly perfect. 


In another case something similar to the latter, the aerial 
was installed on the roof in the usual way supported be- 
tween short wooden poles using spreaders and two strands 
of No. 14 wire, but the lead-in was run down the ventila- 
tor stack from the roof. This set made a lot of noise 
which was put down to the elevator motor sparking. A 
condenser was put across the motor but this did not help 
much so that they hit upon the idea of covering the roof 
with tin, the present roof being covered with roofing 


paper. While the tin roof was a good thing for the house, 


it never made the least bit of difference to the radio. Fin- 
ally after doing all kinds of stunts they had an electrician 
look it over. He installed the proper lead-in insulator, 
used larger insulators on the aerial, and the noise vanished. 
I think most radio fans forget that many of the more sen- 
sitive sets are regenerative and, if not properly set up and 
handled, will cause annoyance and interference to others 
as well as to themselves. If you install or make your own 
set be sure you know what you are doing. If you do not 
have the patience to do this properly, have an electrician 
do the job and if he installs it according to the under- 
writers’ obligations, it will work and, furthermore, it will 
be safe in an electrical storm. 


Impurities That Spoil Batteries 


The harmful effect of impurities in the electrolyte of 
automobile and other storage batteries is the subject of an 
investigation now in progress at the Bureau of Standards. 
Results up to the present time have shown that some im- 
purities are harmful to both plates of the battery, some 
to only one, while still others have no apparent effect. 

The investigation has now been in progress for more 
than a year, the plates being immersed in electrolytes to 
which known amounts of impurities have been added. 
Provision is made for measuring easily their change in 
weight, and the electrolytes are kept at constant tempera- 
ture by means of an oil bath. 

The object of the investigation is to obtain information 
necessary to the successful operation of storage batteries, 
and to serve as a guide in the preparation of specifications 
for sulphuric acid for the electrolyte. 

A paper is now in course of preparation embodying 
the results. Data obtained to the present time indicate 
that among the impurities which affect both positive and 
negative plates are iron, manganese, chlorine, and the 
bichromates. Bismuth, starch and sugar affect the post- 
tive plate but not the negative; while platinum, tin, cop- 
per, antimony, silver, nitrogen, and tungsten affect only 
the negative plate. Among the many substances which 
appear to produce no harmful effect are mercury, alum, 
titanium, calcium, zinc, cadmium, sodium sulphate, and 
tannic acid. “4 
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Answers to Questions 
1.. Do you believe that radio antennae should be right- 
fully considered as a lightning menace?—H. F. 
2. Is the head-end system of car lightmg coming into 
style again? I have heard considerable about this from 
one place or another recently?—E. W. 


Radio Antennae as a Lightning Menace 


1. According to the Bureau of Standards the limited 
extent of radio antennae prevents them from becoming a 
menace from lightning. On the other hand they cannot 
be regarded as an effective protection against lightning as 
is sometimes assumed. In any event they can scarcely be 
considered as potential inviters of lightning strokes, being 


-inaclass with other metal objects commonly found around 


buildings such as gutters, down spouts and wire clothes 
lines. As commonly installed aerials are relatively small 
in size, both in the extent and in diameter of the wire 
used. If grounded or provided with a lightning arrester, 
they may effect a gradual drainage of electricity as well as 
a lightning rod, but a direct stroke is likely to fuse them 
or tear them from their fastenings on account of their 
small diameter. 


Head-End Train Lighting 


2. Originally head-end train lighting was accomplished 
by placing a gasoline driven generator in the baggage car 
of the train and the lighting circuits were supplied from 
this machine. This type of equipment was used to some 
extent but was never very popular. The head-end train 
lighting which has come into some use today is quite dif- 
ferent from the older practice, in that the current is sup- 
plied from a turbo-generator located on the locomotive. 
This system may or may not be used in connection with 
storage batteries. The greatest use of such an installation 
is found in certain suburban service where it is possible 
to operate the same cars on the same train each day and 
where operating conditions are such that the locomotive 
with the proper turbo-generator can alwavs be assigned 
to this particular train. The Chicago & North Western, 
the Rock Island and the Boston & Maine are at present 
operating head-end equipment with turbo-generators lo- 
cated on the locomotive. 

It is our intention to publish in the Radway Electrical 
Engineer in the near future an article describing the new 
head-end lighting system as it is being installed on the 
Boston & Maine. As this is a decided departure from 
the ordinary practice of this road, the development of the 
new system will probably be watched with much interest 
by many car lighting men who are contemplating an 
installation of a similar kind on their own roads. 


Questions for December 


1. Is it possible to measure resistance with a voltmeter 
and if so, how can this be done?—G. H. 

2. I would like to have you explain the operation of a 
Wheatstone bridge. How is this apparatus used in find- 
ing faults in underground telephone cables? —M. H. 


An Electric Hoist Requiring Small Head Room 


An electrically operated chain hoist adapted to the rapid 
handling of light material has been placed on the market 
by The Clinton E. Hobbs Company, Boston, Mass. The 
hoist has been constructed to permit its installation in 
locations where only low head room is available. 

The hoist is of steel construction and completely en- 
closed. The main drive is by means of a roller chain driv- 
ing through a heat treated steel cut pinion and sprocket. 
The hoist is always in balance with or without a load. The 
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A Hoist Adapted to the Rapid Handling of Light Material 


center of support is directly’ over the center line of the 
load chain. It is lubricated by the Alemite system. This 
system provides a main reservoir to oil tight main gear 
case and distributes the oil to all internal parts which 
greatly helps to reduce frictional resistance. 

The machine is equipped with three different types of 
brakes. The first type locks the load against downward 
travel; the second provides the lowering friction and has 
ample surfaces for the dissipation of the heat generated 
during the lowering, and the third is an external automatic 
band brake which prevents the drifting of the load when 
the current is shut off. This brake is adjustable against 
a spring which actuates it. 


The hoist is suspended by two heavy steel plates which 
directly suspend the chain sheave bearings, relieving the 
hoisting mechanism of all load stresses and -providing a 
steel suspension for the load from hook to hook. This 
construction makes these hoists applicable to any type of 
trolley or upper support. Any method of suspension de- 
sired can be furnished but the three standard types are 
hook suspension, plain trolley suspension and geared trol- 
ley suspension. 

The hoist is provided with an automatic stop at the top 
of the travel that will reverse the motor if necessary, which 
produces ample protection against over travel. This stop 
is self-resetting. The hoist has a factor safety of six 
throughout. 


Automatic High Voltage Compensator 


An automatic high voltage compensator has been placed 
on the market by the Electric Controller & Manufacturing 
Company, Cleveland, Ohio. 

This compensator is built for voltages 2,500 and below. 


The Compensator Complete and Compensator Mechanism Removed 
from Tank 


It is push button operated and entirely automatic. With 
the exception of the overload panel, which is mounted on 
top of the tank, the compensator is entirely submerged in 
oil and the tank is so designed that the compensator is 
dust-proof, weather-proof, vapor-proof and fire-proof. It 
can be installed either indoors or outdoors. 
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A push button operates an independent low voltage cir- 
cuit which is taken from an independent transformer so 
that there is no danger of the operator coming into con- 
tact with the high voltage circuit. Having the starting 
transformers and the operating mechanism entirely sub- 
merged in oil and automatically operated reduces to a 
minimum the possibility of explosions or high voltage 
flashes. 

The compensator is so designed that continuous torque 
is applied to the motor from the time the push button 
is pressed until the motor has been brought up to speed. 

Operating the starting switch causes the motor to be 
started under reduced voltage obtained from the trans- 
formers in the compensator and after the motor has 
reached the proper and safe speed it is automatically 
thrown across the line by the compensator. 


Fuse Switch and Disconnecting Switch 


A fuse switch known as the type OK Matthews “Fu- 
switch” which can also be used as a straight disconnecting 
switch has been developed by the W. N. Matthews Corp., 
St. Louis, Mo. This device, made for protecting the pri- 
mary side of power transformers, is also designed to pro- 
tect the trouble man from possible contact with the high 
voltage line and to make refusing a simple matter. 

The box in which the fuse and fuse-supports are housed 
is made of cypress, the roof being made of specially 
treated plywood that is moisture proof. All parts of the 
box are soaked in boiled linseed oil before they are fast- 
ened together with heavy brass screws. When 
assembled, the box is given a coat of gray insulating and 
weather resisting paint that will stand a surface leakage 
test of several thousand volts to the inch. The lead-in 
wires are brought in through porcelain entrance bushings. 
The fuse clips or female contacts are supported on porce- 
lain insulators. Both bushings and insulators are made 
of wet process porcelain. The clips are made of bus bar 


The Matthews ‘‘Fuswitch,’”’ Left, and Disconnecting Switch, Right, 
With Fuse Tube and Switch Blade Removed. The 
Switch Hook Is Shown in the Center 


copper, reinforced by bronze springs to keep them in 
alignment and assure good contact. The switch has been 
tested to stand flashovers of at least four times its rating 
of 7,500 volts. , 

The vacuum principle cartridge is of unique design. It 
consists of upper and lower copper contact castings with 
screw plug fuse holders and milled contact faces. These 
are joined together with seasoned horn fibre tubing. The 
fuise wire runs from the upper contact through the long 
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tube and back through the short tube to the lower con-: 
tact. When the fuse blows the rush of gas past the open 
end of the short tube creates a vacuum in which the arc 
is extinguished in its attempt to get to the lower contact. 
As many as 50 fuses have been blown in one tube without 
damaging the tube. 

The box can be opened for inspection without opening 
the line. When the door of the box is shut the bottom of 
the box is entirely closed so that birds cannot get in and 
the metallic gases from blowing fuses cannot get back 
to establish an are which would destroy the box. 

When a straight disconnecting switch is desired, a 
brass link is supplied which can be used in place of the 
fuse cartridge. A switch hook is used in either case for 
opening the line, the brass blade or fuse cartridge, as the 
case may be, being pulled completely out and away from 
the two contact clips. The switch is suitable for voltages 
of 7,500 or less and can be used up to 100 amperes. 


Dry Type Glue Pot with Rheostat Temperature 
Control 


To retain those qualities that give it maximum adhesive- 
ness, glue must be carefully heated and handled. Changing 
climatic conditions and different grades of glue tend to 
vary the temperature to which glue must be heated. This, 
with the requirements of different temperatures to produce 
- certain results, has 
made heat control 
of the glue pot a 
necessity, if all con- 
ditions are to be 
met successfully. 

To meet the de- 
mand for a glue pot 
of this kind, the 
Westinghouse 
Electric & Manu- 
facturing Company 
has designed a pot 


equipped with a 
rheostatic control. 
This new device 


gives a wide range 
of heat control and 
at the same time 


keeps the unit 
The Glue Can Be Kept at Any Desired simple and inex- 
Temperature by Setting the Rheostat pensive, It also 


permits almost un- 
limited variation in the wattage input and in temperature. 
The unit is a portable device, as the rheostat can be 
laid on a bench or shelf or hung on a wall while a cord 
between the rheostat and the glue pot permits the glue 
pot being moved over a large radius. The convenience of 
having the glue pot at the best location saves many steps. 
The dry type glue pot is used with this new unit because 
of its many advantages over the wet type. The incon- 
venience of refilling the water bath is eliminated. Danger 
of the pot boiling dry and burning out is eliminated. 
Simplicity and sturdiness mark the construction of the 
glue pot, the casing and bottom plate being made of heavy 
sheet steel and the glue vessel of heavy spun copper. The 
glue vessel can be removed for cleaning. 
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The Strom Ball Bearing Manufacturing Company, 
Chicago, Ill., announces the appointment of Alfred G. 
Norris to the position of manager of the New England 
branch with offices at 75 Pearl street, Hartford, Conn. 
A. W. Weise, sales engineer, has been transferred from 
the Philadelphia office to the new office in Hartford. 


A fine of $1,000 was imposed on the Central Railroad 
of New Jersey in court at Elizabeth, N. J., on November 
28, on account of a fatal accident at a grade-crossing in 
Bayway, on October 20. Both the railroad company and 
the crossing gateman were indicted on charges of man- 
slaughter. The trial of the gateman is not yet reported. 


The Gibb Instrument Company, Bay City, Michi- 
gan, has changed its name to Gibb Welding Machine 
Company. This is a change in name only and denotes no 
change in organization. As the company no longer makes 
instruments but is engaged exclusively in the manufacture 
of electric welding and heating machines, the new name 
was adopted as more exactly descriptive of the product. 


An amusement center, the principal feature of which 
will be a huge seawater swimming tank surrounded by a 
promenade, will be constructed by the Canadian Pacific 
on a site immediately east of its Empress Hotel at Vic- 
toria, B. C., at a total cost of $225,000. The contracts for 
the construction of the amusement center, which will be 
known as ‘“‘Crystal Garden,” have already been awarded 
and the work is to be completed by May 15, 1925. 


’ An express train bound from Liverpool, England, to 

Blackpool on the London, Midland & Scottish on Novem- 
ber 3 was derailed between Kirkham and Lytham, result- 
ing in the death of seven persons and injury to many 
more. The cause of the derailment was not established. 
The train collided with a signal tower which was over- 
turned as was the locomotive and two coaches. The 
wreckage caught fire. 


’ One passenger was killed and 25 were injured when 

Pennsylvania passenger train No. 201, from Cincinnati, 
ran into the rear of train No. 109, from Pittsburgh, a 
short distance north of Englewood station, Chicago, on 
December 1, telescoping the rear car of the leading train. 
A signal at the station being out of order the engine- 
man of 201 was given a hand signal, by the towerman, 
to proceed out of the station. But, because of a draw- 
bar pulling loose train No. 109 was unexpectedly brought 
to a stop. 


The Illinois Central has entered into a contract 
with the Commonwealth Edison Company of Chicago 
whereby the latter will furnish the electric power neces- 
sary in the operation of the electrified portion of the 
Illinois Central within its Chicago terminal district. The 
Commonwealth Edison Company will erect seven sub- 
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stations along the railway from the Chicago passenger 
terminal to Matteson and also to South Chicago and Blue 
Island. It is now planned to complete the electrification 
of the Chicago terminal for suburban passenger service 
by the summer of 1926. 


The Long Island Railroad committee on Public 
Relations has distributed posters throughout the United 
States, containing what is believed to be the most com- 
prehensive radio program ever prepared for broadcasting 
in a single evening by one railroad system. This pro- 
gram will be broadcast from station WAHG, Richmond 
Hill, Long Island, N. Y., on December 15. The program 
will be almost entirely musical and will require four hours 
to complete. Almost one hundred entertainers will be 
required—all of them employees of the railway. 


Supplementing laboratory and factory tests on high 
voltage cable, a field test on a commercial length operating 
at 110,000 volts is being made by the General Electric 
Company. For this test a 200-foot length of single 
conductor cable is connected to the system of the Adiron- 
dack Power and Light Corporation at its North Albany 
Station, Albany, N. Y. This is the highest voltage at 
which a lead sheathed cable has been operated in this 
country. The nearest approach is the 66,000 volt cable 
used by the Cleveland Electric Hluminating Company. 


Electrification Activities in Europe 


According to F. H. Shepard, director of heavy traction 
of the Westinghouse Company who has recently returned 
from Europe, the general activity in electrical undertak- 
ings on the continent is most noteworthy. The electrical 
business can be said to exceed greatly any pre-war condi- 
tions. Railroad electrification is in progress and already 
in operation over sections of railways in Norway, Sweden,. 
Germany, Austria, Switzerland and Italy, aggregating 
some two and one-half million horsepower in locomotives 
built and building, all using alternating current systems 
either single or three-phase. In France, Spain and Hol- 
land, the direct current system is used, about 600,000 
horsepower in locomotives are already built or are being 
built at the present time. 

While a large amount of equipment has been manufac- 
tured in America in the past, the urge for national indus- 
tries in the respective countries will lessen the proportion 
of this in the future. America’s experience and engineer- 
ing position in the electrical art are, however, universally 
accepted as essential to their undertakings. It may, there- 
fore, be expected that American participation will con- 
tinue for a long time to come. It should be noted that 
the trend throughout Europe is towards greater efficiency 
in electrical and railroad undertakings. Mr. Shepard 
found the opinion unanimous that the result of the recent 
elections both in America and England would stabilize 
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world conditions for several years to come which would 
be attended by a conspicuous increase of industrial activity 
throughout the world. 


New York Railroad Club Dinner 


The annual dinner of the New York Railroad Club will 
be held at the Hotel Commodore on Thursday evening, 
December 18. Dr. David Friday will speak on “What 
the Future Holds for the Railroads.” Dr. Friday is pro- 
fessor of economics at the New School for Social Re- 
search, New York, and a consulting economist specializ- 
ing in railway and financial problems. He was formerly 
president of the Michigan State Agricultural College, and 
prior to that was professor of economics at the University 
of Michigan and at New York University. While at the 
University of Michigan he frequently served as an ex- 
pert in railway and public utilities valuation cases. Dur- 
ing the war he served as an expert on taxation in the 
‘Treasury Department at Washington. Recently he has 
been called upon several times by the railroads for testi- 
mony in rate cases before various commissions. 

Col. Douglas I. McKay, president of the Standard 
Coupler Company, is chairman of the Dinner Committee. 
Reservations for places should be made through F. O. 
Schramm, chairman of the Seating Committee, Pressed 
‘Steel Car Company, 55 Broad street, New York. 


Illinois Central Orders Multiple Unit Equipment 


The Illinois Central has announced the placing of an 
‘$8,250,000 order for electrification equipment. This in- 
‘cludes 130 motor cars and 835 trail cars. 

The electrified lines will be those now operated by 
‘steam locomotives between Randolph Street Terminal, 
Chicago, and Matteson, Illinois, Kensington and Blue 
Island on the Blue Island Branch, and between Sixty- 
seventh Street and South Chicago on the South Chicago 
Branch. The railroad will operate 20.5 miles of double 
track, 9 miles of four track and 3.75 miles of six track 
road, and 4.5 miles of single track with the 1,500 volt di- 
rect current system. This electrified section will be corn- 
plete an in operation by July, 1926, according to the 
‘present plans. 

The motor car order was awarded to the Pullman Car 
and Manufacturing Company, the trailer order to the 
Standard Steel Car Company; the General Electric and 
Westinghouse Electric and Manufacturing Companies 
will supply the motors and the control and lighting equip- 
ment will be supplied by the General Electric Company. 

Each motor car, weighing 6214 tons, will be equipped 
with four 250 hp. direct current motors, operating two 
in series on 1,500 volts. Each motor car will be semi- 
permanently coupled to a trailer, weighing 42 tons. The 
train make up will vary between two and ten cars accord- 
ing to the service requirements and will be composed of 
units consisting of two cars semi-permanently connected. 
One car of this unit will carry the four propulsion motors 
with control apparatus. The second car being a trailer 
is equipped only with the necessary electrical apparatus 
for lighting, heating, signalling and door operation. The 
coupling between the car units which make up the train 
will be completely automatic both in respect to the air and 
control cable connections. Motor cars and trailers are 
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each 72 ft. 4 in. long over platforms and seat 84 persons. 
Aluminum and aluminum alloy metals will be extensively 
employed in the car superstructure and much attention 
has been given to the arrangement of seats, heating, ven- 
tilation and illumination. 

Separate motor-generator sets on each car will supply 
current for lighting the cars. These sets will be so regu- 
lated that constant voltage will be delivered to the lamps. 

The initial installation of cars provides for a train 
movement of approximately four minute intervals during 
the morning and evening rush hours. The cars are de- 
signed for a maximum train speed of 57 miles an hour at 
1,350 volts. The nominal horsepower of a ten car elec- 
tric train will be 5,000 and that peak power developments 
of this train at 1,500 volts will exceed 6,000 hp. Two 
pantographs will be provided on each motor-car, one for 
regular operation and the second for emergency opera- 
tion. 


Personals 


Arthur J. Manson, manager of the transportation 
division, railway department, of the New York office of 
the Westinghouse Electrical & Manufacturing Company, 
has been appointed to 
the position of mana- 
ger of the heavy trac- 
tion division, railway 
department, at Pitts- 
burgh, Pa., effective 
November 1. After 
being graduated from 
the Massachusetts In- 
stitute of Technology 
in 1905, he entered 
the company’s engi- 
neering apprentice 
course and assisted in 
the building and test- 
ing of the first elec- 
tric locomotive for the 
New York, New 
Haven & Hartford. 
In the spring of 1907 he was assigned to the electrifica- 
tion work on this road and aided in the inauguration of 
the electric service. In this position he instructed the 
steam enginemen in their duties as electric enginemen. 
Mr. Manson was associated with the preliminary test con- 
ducted by the Pennsylvania Railroad on Long Island prior 
to the decision as to the system to be used in the Pennsyl- 
vania tunnels entering New York City. Later he became 
associated with F. H. Shepard, director of heavy traction, 
entering the New York office of the Westinghouse Com- 
pany. He assisted Mr. Shepard in connection with the 
Pennsylvania contract for power house, substation and 
locomotives for the Pennsylvania New York tunnel elec- 
trification. In 1910 Mr. Manson entered the sales depart- 
ment of the New York office following construction, sub- 
way and elevated work. In 1920 he was made manager 
of the transportation division of the New York office 
which position he held at the time of his recent appoint- 
ment. During the time when Mr. Manson was manager 
of the transportation division he wrote and published a 
book entitled Railway Electrification. 


A. J. Manson 
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George N. Roberts has been appointed district sales 
manager of the Chicago Fuse Manufacturing Company, 
filling the position formerly occupied by J. B. Martin, 
who has resigned. Mr. Roberts will have charge of the 
New York office of this company. 


K. A. Simmon, manager of the light traction divi- 
sion of the Westinghouse Electric & Mfg. Company, was 
recently appointed to the position of assistant to the 
manager of the rail- 
way department. Mr. 
Simmon entered the 
employ of the West- 
inghouse company up- 
on his graduation from 
the University of 
Minnesota in 1905, 
He attracted attention 
through the develop- 
ment of train heating 
boilers for the New 
Haven locomotives. 
Railway control was 
his special work for 
some time and he be- 
came head of the rail- 
way control section 
of the railway en- 
gineering department in 1914. Four years later he be- 
came section engineer in charge of light traction motors 
and control in the railway engineering department. In 
1921 he was appointed manager of the light traction 
division of the railway department. 


K. A. Simmons 


E. A. Palmer, manager of the transportation divi- 
sion of the Westinghouse Electric & Mfg. Co. at San 
Francisco, was recently appointed to the position of 
manager of the light 
traction division. Mr. 
Palmer entered the 
employ of the Public 
Service Railway Com- 
pany of New Jersey 
upon his graduation 
from Cornell Univer- 
sity in 1909 and after 
spending two years in 
the transportation, 
track, power and me- 
chanical departments, 
was appointed assist- 
ant superintendent of 
the Plank Road shops 
m1911,. ‘Three years 
later*he was appointed 
division master me- 
chanic of the central division, with headquarters at Eliza- 
beth, N. J., which position he held until 1916, when he 
entered the employ of the American Brake Shoe and 
Foundry Company as mechanical expert. He was 
engaged by the Westinghouse company in 1917 and was 
assigned to the railway department of the San Francisco 


office. 


E. A. Palmer 


G. E. Emmons, vice president in charge of manu- 
facturing of the General Electric Company, Schenectady, 
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N. Y., has announced his intention to retire from his. 
duties in this connection. Mr. Emmons, who has been 
identified with the electrical industry for nearly 40 years,,. | 
expects to move to Pasadena, Calif., which will thereafter 
be his home. Mr. Emmons has been actively engaged in 
the management and development of the manufacturing 
department of the General Electric Company for nearly 
30 years. During his administration the Scehenectady 
plant attained its present immense proportions and he has. | 
also been instrumental in the development of the com- 
pany’s plants in other places. 


W. R. Stinemetz, manager of the heavy traction 
division of the Westinghouse Electric & Manufacturing 
Company, was recently appointed to the position of as~. 
sistant to the manager 
of the railway depart- 
ment. Mr. Stinemetz, 
following his gradua- 
tion from Lehigh Uni- 
versity in 1893, was 


employed by the Chi- | 
cago Telephone Com- J 
pany and the Brooklyn a 
Edison Company. He 4 
entered the employ of . 
the Westinghouse 4 
Electric Company in a 
1897, was electrical fl 


engineer for the 
power-house of the 
Third Avenue Rail- 
road, New York, in 
i899, and in 1900 
was employed by the Westinghouse agents in Mexico. 
In 1901 he worked on the electrification of the 
Boston Elevated Railroad. He spent two years super- 
vising the installation of single-phase roads in France. 
In 1913 he was employed as a commercial engi- 
neer in the railroad department of the Westinghouse 
company and several years ago was made manager of the: 
heavy traction division of the railway department, which 
position he retained until his present appointment. 


W. R. Stinemetz j a | 


Trade Publications 


The Bryant Electric Company, Bridgeport, Conn., re-- 
cently issued its latest and most complete catalog contain- 
ing listings and descriptions of more than 5,000 Bryant 
wiring devices. The catalog is issued in three styles, “A” 
a loose-leaf style, 814 in. by 10 in., for use by jobbers and 
large dealers who wish to receive up-to-date price infor- 
mation and will keep the loose-leaf catalog up-to-date, 
“C” a large bound style, 12 in. by 105 in., "and a minia-- 
ture style Wey in. by 6% in. for pocket use. 


The Westinghouse Electric and Manufacturing Com- 
pany has recently issued a 16 page publication 
entitled “Westinghouse Precision Instruments” and de- 
voted to the construction, operation and performance of 
precision voltmeters, ammeters and wattmeters mant- 
factured by that company: The booklet, which is known 
as Folder Number 4603, gives complete information for- 
the connection, reading and adjustment of Westinghouse 
precision instruments and for their application as stand-- 
ards for the calibration of other instruments and meters. | 
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This EC&M Automatic Compensator is still working after four : a 

years with no trouble of any kind. we : i 

Think of what it has been through. It operates a motor driving - . 

a gas producer and gases are in the air all the time. ‘ 

: 

It is located outdoors and gets 100° weather in the summer and é 

zero weather in the winter. - . 
It has been rained on and it has been snowed on. 

Yet it is still working after four years without a failure. | y ¢ 

EC&M Automatic Compensators can be supplied for any voltage 

up to 2300 volts. - 

Write for Bulletin 1042-D 2 
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Ih the Roundhouse 


« 


This is one of a 
series of adver- 
tisements depict- 
ing the scope of 
service rendered 
by Bryant Wiring 
Devices. 


Where the panting iron horses come to 
have their hearts examined, their faulty 
breathing corrected and their supple- 
ness restored. 


Where dependable mobile lighting is : 
needed, where drills are manoeuvered 

into tight corners, where rugged wiring 

devices mean the saving in dollars and 

cents of many hours of expensive man 

power. 


There are Bryant Superior Wiring De- 
vices for use in the Roundhouse. 


Their initial cost is probably no more 
than you are now paying. 


Suppose you specify Bryant Wiring De- 
vices the next time the need arises for 
the Roundhouse, or elsewhere. No mat- 
No. JT-720 No. 583 ter where you are you can get them 
quickly—and they will stand the gaff. 


AVANT “A Superior Wiring Device for every Electrical Need” 


SUPERIOR 
WIRING DEVICES 


THE BRYANT ELECTRIC COMPANY 
1421 STATE STREET, BRIDGEPORT, CONNECTICUT 


NEW YORK CHICAGO SAN FRANCISCO 
342 Madison Ave. 844 West Adams St. 149 New Montgomery Sts 
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The Low Cost of Good Lighting 


| NELA PARK if: 
7 CLEVELAND 


HE cost of lighting can not be measured by 
your lighting bills. 


A close analysis of the many factors entering into 
the cost of lighting will disclose many other factors 
which must be taken into consideration. 


Experience shows that improved lighting will 
increase the efficiency and usefulness of your men 
to such an extent that the current cost represents 
a saving rather than an expense. 


Good lighting is also an important factor in 
preventing accidents. One accident will cause more 
discontent and cost more than many times the 
lighting bills for that particular section. Poor 
light is costly. 


Our Engineers will gladly study your shop con- 
ditions and show you how to change the high cost 
of poor lighting to the low cost of good lighting. 
National Lamp Works of General Electric Com- 
pany, Nela Park, Cleveland, Ohio. 


NATIONAL 
MAZDA LAM p =) 


G0) NATIONAL LAMP WORKS (38) 
2) OF GENERAL ELECTRIC CO, 
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The New Haven’s Station at Providence, Rhode Island, State Capitol in Background. 
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Additional Electrification 


Multiple-Unit Train of the Long Island Railroad 


Each car equipped with two No. 308 Motors, 215 hp. each, and electro-pneumatic control. 


HE Long Island Railroad is extending its electrification approx- 

imately 20 miles to Babylon, in order to more efficiently handle 
the tremendous traffic in and out of New York City, which traffic 
has increased over 450% since 1905. 


The order for the complete substation equipment for this 
extension, consisting of 10 rotaries with their transformers and 
switching equipment, has been placed with the Westinghouse 
Electric & Manufacturing Company. 


In addition, 40 motor-car equipments have been purchased, 
making a total of 638 Westinghouse Multiple-Unit Equipments avail- 
able to assist the Long Island Railroad to maintain 100% service. 


Westinghouse Equipment Leads the Way 


Westinghouse Electric & Manufacturing Company 
East Pittsburgh Pennsylvania 
Sales Offices in all Principal Cities of the 
United States and Foreign Countries. 
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Westinghouse Type CS Motor 
driving milling machine 


ESTINGHOUSE 
ELECTRIC 4 


Place this Motor on 


Your Equipment 


OU will find the Westinghouse Type 
INics Motor one that can always be de- 
pended on to serve through all the exacting 
conditions in the railroad shop. 


It will stand up for years through vibration, 
dust, dirt, and neglect. It will operate econ- 
omically and few repairs will ever be required. 


When you want a constant speed motor that 
is economical in performance and that will 
last for years, select the Westinghouse 
Type CS. 


Westinghouse Electric & Manufacturing Company 
East Pittsburg Pennsylvania 
Sales Offices in All Principal Cities of 
the United States and Foreign Countries 


Westinghouse 
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Expert Catenary Construction Service 


Some Westinghouse Installations 


Long and extensive exper- 
ience in the design, develop- 
ment and installation of cat- 
enary line material on in- 
terurban electric systems, and 
on many important steam 
roads, qualifies the Westing- 
house Company to give ex- 
pert catenary construction 
service. 


Westinghouse engineers are 
prepared to advise in the 
selection of suitable catenary 
line material and to give 
estimates of the cost of 
complete catenary systems 
best suited to the proposed 
installation. This service is 
rendered without cost. 


Westinghouse Electric & Manufacturing Co. 
East Pittsburgh, Pa. 
Sales Offices In All Principal American Cities. 


Westinghouse 
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A Simple Device~ 


that never fails to function— 


The Westinghouse Turbine Governor 


HE powerful governor of the Westinghouse Mechan- 
ical Drive Turbine is sensitive to the slightest load 
fluctuation in the turbine speed. 


Its body is a solid casting. The governor weights are of 
hardened steel with integral knife edges. Loose knife 
edges are therefore eliminated. 


No lubrication is required in any part of the governor. 


The governor cannot bind. Its complete mechanism is an 
excellent example of mechanical simplicity that always 
contributes to the proper functioning of the Westing- 
house Mechanical Drive Turbine. 


Westinghouse Electric & Manufacturing Company 
East Pittsburgh Pennsylvania 
Sales Offices in All Principal Cities of 
the United States and Foreign Countries 


A few other important 
characteristics of the West- 
inghouse Mechanical Drive 
Turbine: 


The center support 
keeps the shaft in 
alignment yinder all 
temperature con- 
ditions. 

Water-sealed glands, 
that require neither 
adjustment nor main- 
tenance, form perfect 
steam seals. 

The rotor, of solid 
forged steel, is espec- 
ially reinforced at the 
hub. 


WESTINGHOUSE 
ELECTRIC 
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RECOMMENDED PRACTICE OF WIRING ROAD ENGINE 


WITH HEAOLIGHT AND BACK-UP LAMP 


LOW-4O #358 


SECTION OF CAB 
SHOWING OROP WIRES IN REINFORCED CORO 


2 COMLUCTOR W818 QELTABESTON 
MEATER COQ +58 


19° OF CBR 


CONDUIT LAYOUT ON LEFT SIDE 


“10+ BPS «Pe BP-IO 
+9 BRB-12 26 BAG-23 


= *8* SCT AUR 


/ 5 FR Se 
_ HAM BRA 


9+ BFBMe 


+28" AP-30 
"27" BREB-23 


ehd° HSCA-L2 
*23° STLA-L2F 


PTs 


Ligaen |i 


2/4" FCC EL 


039" 2 CONDUCTOR WG EINE ORCED CORD 


ORAW.N® 2371-0 


BILL OF MATERIAL FOR WIRING ROAD ENGINE IN ACCORDANCE WITH DRAWING No. 2371-D 


Item Quantity 


~ 


CONAN Whe 
_ 


“I 
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38 T_ength to suit 
39 Length to suit 
40 J_ength to suit 
41 Length to suit 
42 Length to suit 
43 Penge to suit 


45 Ua 
1 


Catalog 
Number 


PYLE—NATIONAL 
PYLE—NATIONAL 


L. B. R.—20 


Selgta oe eee ee 


enjamin No. 903 
S. L. C.—228 


Se aoe 
On 
(eos 
ap! 

Le. 
Oo 


yy inch 
¥% inch 
&'—30 
S.—17 
G.—25 


Description 
Turbo Generator 


. Headlight case 


Classification lamp 

Flexible Conduit coupling 

3% inch flexible conduit 

3 wire receptacle 

2 wire plug for above receptacle 
Screw cover terminal box 

2 wire receptacle 

2 wire plug for above receptacle 
Screw cover junction box 

Outlet fitting 

Flexible conduit coupling 

Flexible Condlats ccupling 

Terminal hb 

Conduit tions 

Conduii union 

Deck light fixture 

Cab light connection fitting 

Cab light connection fitting 

Cab light connection fitting 

Fuse box complete with cutout 

Screw cover terminal box 

Headlight switch 

Engineers’ order lamp 

Toggle switch fitting 

3 wire receptacle 

3 wire plug for above receptacle 
Screw cover conduit fitting 
Receptacle 

Receptacle 

Attachment plug for above receptacles 
Back up lamp 

Marker lamps 

Cab light fixture (steam and air gauges) 
Cab light fixture (water glass) 

Cab light fixture (lubricator) 

Delta Beston Heater cord 

Reinforced cord 

Headlight wire 

Headlight wire 

Galvanized conduit 

Galvanized conduit 

250 watt, 34 volt, med. screw base lamp 
15 watt, 34 volt, med. screw base lamp 
100 watt, 34 volt, med. screw base lamp 


OLIVER ELECTRIC & MANUFACTURING COMPANY 
SAINT LOUIS, U. S. A. 


= 
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Pernstruction 
low cost installation 
known strength 
all surfaces external 
adaptability 
outlive bond issues 
dttractive appearance 


ntornational 
{nternations 
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Adaptability 


Se te wide adaptability of Bates poles makes them applicable for every 
pole purpose. 


They readily and economically adapt themselves to fabrication into combina- 
tion poles, towers, A frames and H frames—and for substation construction. 
As trolley supports, for signal tower use, as transformer rack frames, and as 
street light standards—they are used to advantage. 


ELMAR 


LR DOES 


Get a Bates quotation for consideration and comparison! 


= 
Bres|figonde oot russ G. 


Illinois Merchants Bank Bldg. 
CHICAGO, ILL., U. S. A. 


-\ ONE PIECE WY 
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At the Engine Termina 


View shows exterior of roundhouse, electri« 
cally operated turntable, with electric tractor 
and a dead engine hauling device. The small 
view shows interior of machine shop, with 
G-E Motors driving machine tools 


Service—with G-E Motors 


G-E Motors and Controllers are important factors in speed- 
ing up locomotives through the engine terminal shown here. 
Turntable, dead engine hauling device, machine shop, 


coaling station, ash handling equipment—all are G-E 
Motor-driven. 


4 / 


Steady, reliable power, with “finger-tip” control, saves 
valuable minutes—prevents costly delays—which turn 
many idle locomotives hours into revenue-earning time. 


G-E engineers will gladly cooperate with you, and recom- 
mend. proper electrical equipment. 


General Electric Company 
Schenectady, N. Y. 


Sales Offices in all large cities 


438-770 
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~<a 


SSS 2 
LEI | 


December, 1924 


RAILWAY ELECTRICAL ENGINEER 


Reliability In All Seasons 


From Ball Bearing Car Lighting Generators 


OWN near the road-bed, ex- 

posed to. flying dirt, gravel and 
the snows and ice of winter, this car 
lighting generator equipped with 
Hess-Bright Deep-Groove Ball Bear- 
ings responds to instant demands 
and furnishes unfailing current. 


Such reliability is due to the wear- 
proof qualities of Hess-Bright Ball 
Bearings which safe-guard the gen- 
erator from electrical troubles. 
Sealed housings prevent lubricant 
leakage and effectively exclude for- 
eign matter from the bearings. 


THE HESS-BRIGHT MANUFACTURING COMPANY 


1284 


Cross Section of 
Single-Row Bearing 


Cece) ea -74 


Supervised by SKF INDUSTRIES, INC., 165 Broadway, New York City 


SEs 


Cross Section of 
Double-Row Bearing 
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Over 20,000,000 
Sunbeam Mazda Lamps 
will shine tonight 


Millions of Sunbeam Mazda 
Lamps are doing their part the 
country over, in turning night 
into day. Such universal usage 
did not just happen. It is due to 
the high standard of service 
which Sunbeam Mazda Lamps 
are giving. 


There is a Sunbeam Mazda 
Lamp for every railroad need— 
flood lighting, car lighting, loco- 
motive cabs, head lights, station 
lighting and platform lighting. 


There need be no vacant sock- 
ets as complete stocks of Sun- 
beam Mazda Lamps are main- 
tained at our 49 Distributing 
Houses; at least one of which is 
on your lines. These Houses as- 
sure prompt deliveries. Also they 
offer the services of specialists on 
every lighting problem. 


Western Elecfric 


OFFICES IN 49 PRINCIPAL CITIES 
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RUBBER INSULATED / 


WIRES & CABLES 


RAILWAY ELECTRICAL ENGINEER 


The supreme importance of really efficient 
rubber insulation on Wires and Cables 
is too often overlooked. 


Safety to life and limb, and long lasting 
service, should carry more weight than 
low price or any other consideration. 

HAZARD Wires and Cables are safe. 
They stand up under unexpected surges 
in current because a high factor of safety 
is built into them—the compound  in- 
gredients are right, the formula is right, 
and the supervision and testing service 
are right. 

For the difficult jobs we have developed 
special types of Cables that greatly out- 
last ordinary Cables. Get our special 
data on any of the following: 

LORECA ARC WELDING CABLE 
Extra flexible and wearproof. Patented. 

SPIRALWEAVE PORTABLE CORD 
for Drills, Riveters, Portable Machinery, 
Fic. 

HAZARD 30 per cent Para Wires & Cable 
for roundhouse and shop lighting and 
power wiring. 

HAZARD Locomotive Headlight Wire, 
Flexible copper conductor, heat resisting 
insulation hermetically sealed by a two- 
fold covering with a smooth, hard flame- 
proof finish. 

SPIRALWEAVE CABLE, loom 
covering for strength and wear. 
PARKWAY UNDERGROUND CABLE, 
steel tape armored. No conduits neces- 

sary. 


woven 


Quality Survives 


Hazard Mfg. Co. 


NEW YORK PITTSBURGH 
533 Canal St. lst Nat’l Bank Bldg. 
CHICAGO DENVER 


552 W, Adams St, 1415 Wazee St, 
BIRMINGHAM, 1701 First Ave 


Wilkes-Barre, Pa. 


i 
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@ Iitinois INSULATORS 


Type No. 370 1s -oneroretie 
many insulators particularly 
adaptable to Steam Railway 


work. 

Nominal Rating 22,000 volts 
_ Dry Flashover 80,000 volts 

Wet Flashover 50,000 volts 

Leakage Distance 10 inches 

Number per Barrel 65 

Weight per Barrel 350 pounds 


Weight per Hundred 540 pounds 


Buyers of porcelain insulators and allied products should look into 
the products of the ILLINOIS -ELECTRIC PORCELAIN 
COMPANY. Their tone, practical expertence amtncm come 
Porcelain field and all the resources of a highly sspecializea 
organization are back of every product. 


There is a type for every requirement in the railway electrical field, 
as, besides distribution insulators, a full line of transmission 
suspension, strain, transformer bushings, wall bushings, bus supports 
and special shapes are available. 


An attractive catalogue is now available showing these various 
products, together with comparative catalogue data and miscellaneous 
information concerning porcelain products. This catalogue will be sent 
to you upon request. 


MANUFACTURED BY 


ILLINOIS ELECTRIC PORCELAIN COMPANY 


RAILWAY SALES AND SERVICE BY 


-ALundy Compansy 


A NATIONAL SALES & ENGINEERING 
SERVICE /Or RAILWAYS 


Union Trust Bldg., Monadnock Bldg., 
Pittsburgh, Pa. Chicago, III. 
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A Capable Panelboard for 


An absolutely 2 
safe one door p335 
panelboard. 


Two circuit 
unit con- 
struction. 


Barriers en- 
tirely cover 
and conceal 
terminal con- 
nection, 


Standard plug 
fuse equip- 
ment. 


e 
Terminal 
easily acces- 
sible. 


Blank end section cov- 
ers main terminals. 
Plenty of room for 

connecting. 


@ Panelboards come 
completely assembled 
ready for wiring. Made 
in Plug and Cartridge 
fuse types. With and 
without controlled 
branches. 


Send for 
Catalog 


Station Buildings 


Check over what you think you ought to get 
in a station building panelboard and com- 
pare it point by point with this Type T-P @® 
Safety Type Panelboard. 

Heavy duty 
30 ampere 


Tumbler 
Switches. 


Here is practical design that makes install- 
ing low in cost. Here, too, is standardiza- 
tion of manufacture that coordinates every 


Easy replace- 
ment of unit 


without dis- part, including. the steel cabinet, so that 
turbing other 5 A . ° 
illo rea standardized practice is possible. 


panel, 


More important than all, here is sturdy con- 
struction that withstands years of hard use 
without constant “tinkering” and replace- 
ments. 


Patented 
corner 
support. 


-rank Adam 


ELECTRIC COMPANY 


i i Seattle 
eat ee re ST. LO U | S Los Angeles Pittsburgh be 

N Orleans Denver San Francisco New York City- 
Dallas Indianapolis BRANCH OFFICES Chicago Winnipeg, Can.. 


- 


Philadelphia 
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Sight Contact 
Assured 


Note the space between the cap and ferrule? That 
permits screwing the caps, link and washers up tight 
on the ferrules. It insures perfect contact and 
infallible performance. 


The link cannot twist, as it is inserted through 
slots in washers that are held in position by means 
of dowels. 


@ 9 


contain more metal in the caps and ferrules than other 


makes. Heating of metal parts and charring of tube is 
thus reduced to a minimum. | 


Moreover, the “Union” Link blows without flash or 
violence, further reducing the liability of damage to 
tubing when fuse blows. 


Every part is designed to give these fuses extra long 
life—to make them live up to our claim that 


The “Union” Is a Good, 
Dependable Fuse 


“Union” Renewable and Non-Re- 
newable Fuses are sold by leading 
jobbers and dealers. 


Interesting Catalog sent on request. 


CHICAGO FUSE MFG. Co. 
<> ‘MANUFACTURERS OF @ 


ELECTRICAL PROT STING MA’ 
AND CONDUIT FITTINGS 


LAFLIN @ 15TH STREETS 
CHICAGO 


REG.U.S.PATOFE 
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Once the Blucher” 


ff 
\ 


hit 4 miles per hour 


New from the _ shop, George 
Stephenson’s “Blucher” walked away 
with “8 loaded wagons.” Speed— 
four miles per hour in spite of a grade 
of 1 foot in 450! 


No wonder they said the steam lo- 
comotive “had not arrived at such 
perfection as to have brought it into 
general use.” 


Raed 


It was that way with train lighting bat- 
teries, too. In the earliest battery days they 
made no such records as to long life and 
low maintenance cost as can be shown 
today by Willard Batteries. 


We’ve been building batteries for more 
than twenty years. And there are still a 
good many old-time Willard Batteries in 
active service. That’s the result of putting 
the best stuff into the plates and making 
them a little thicker than they really have 
to be. 


Willard Storage Battery Company 
Cleveland, Ohio 


STORAGE 
BATTERY 
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THE ROTH 


Constant Potential 
System 


A modern and efficient method for | 
charging storage batteries for rail- eS | 
way signal and car lighting. 


Keystone Steel Car Lighting Pulleys 


Each battery is charged independ- 
ently of another. 


The choice of many master car builders. Pro- 
vided with re-inforced hub and arms set length- 
wise to strain. Will operate regardless of 
jolts, vibration, rain, snow or ice. Furnished 
with Oneida corrugated bushings for straight 
or tapered axles. Grips shaft firmly—requires 
no machining and only 1%” clearance between 
car axle and pulley bore. 


Each battery takes just the proper 
amount of current that its condition 
watrants. 


A real taper charge is given. 
Dodge Manufacturing Corporation 
General Offices: Mishawaka, Indiana. 


Works: Mishawaka, Ind., and Oneida, N. Y. 


There is no excessive heating or 
gassing. 


Electric Arc Welding 


In Building 


Recently a large concern erected a 
building, the framework of which was 
joined by electric arc welding—there 
were no rivets used at all. 

New York building departments passed 
the process after stiff tests. 


Electric Arc Welding 


It means a better charge and a 


By Wanamaker and Pennington 


is full of all the necessary electric weld- 
ing information. 

Shows what has been done and how it 
was done. 

Up-to-date and complete. 


Simmons-Boardman Publishing Company 


longer life for the battery. 


There is no current wasted thru 
resistance in charging rheostats. 


It saves battery room labor costs. 


It saves battery charging costs. 


Book Service Department 


30 Church St. New York, N. Y. 


SIMMONS-BOARDMAN PUBLISHING CO. 
30 Church St., New York City 
Gentlemen: 
Kindly send on 10 days free trial your book Electric Arc Weld- 


ing. At the end of that time if I keep the book I will send its 
price, $4.00. 


Naine © vce’ Sisscaennadeate tops caine cleaseeatate ne ese mctenRe ST enone 


It is EFFICIENT AND ECO- 
NOMICAL. | 


ROTH BROTHERS & CO. 


1406 West Adams St. Chicago, III. 


Distributors in all principal cities 
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EachAhlberg 


> Ground Bear 
ing is given the 
same test as a 
new bearing, be- 
fore leaving our 
factory lhisis one 
reason why Ahl- 
berg Ground Bear 
ings are superior 
to all other recon- 
structed bearings 


Pea BERG 
me ARING 


ae. )\/| PANY 
— JL Last hoontyninlh tChcap 


Burke Electric Co. standardizes - 


on Super Service 


The Burke Electric Company, manufac- 
turer of electric welders, Erie, Pa., is one 
of the many firms which have standard- 
ized on Rome Special Super Service 


Welding Cable. 


Because it has extreme flexibility, is 
nonkinkable, absolutely waterproof, and 
wears longer,—these are the reasons why 
Super Service is standard equipment on 


the Burke Arc Welders. 


These machines are made in sizes ranging 
from 200 amperes to 2000 amperes capa- 
city in variable voltage and constant 
potential types and for both portable and 
stationary use. 


Super Service Welding Cable is especially 
designed to meet the exacting conditions 
of this work. The very fine wires used in 
stranding the conductor insure the ut- 
most ease in handling and eliminate the 
splicing on of separate lengths for the 
electrode holder. The tough waterproof 
rubber wall protects the operator from 
shocks in wet or damp weather and as- 
sures longer wear and uninterrupted 
service. 


ROME WIRECO, Millsend. ROME, N.Y. 
Diamond Mills: BUFFALO, N. Y. 


BRANCHES : 
NEW YORK BOSTON DETROIT CHICAGO 
50 Church St. Little Bldg. 25 ParsonsSt. 14 E. Jackson Blvd. 
LOS ANGELES, J. G. Pomeroy, 336 Azusa Street 
CLEVELAND, 1200 West Ninth Street 


22 RAILWAY ELECTRICAL ENGINEER 


YAGER’S 


TRADE-MARK REG. 


TRADE MARK = 


YAG E RS 


REG u.S_PAT, OFF. 
NOS. 47264,8 83989: 


| SOLDERING | 


56 you USE 


SSGERS SOLDERING AS 


Soldering Salts 


Are economical; Safe at all times; 
Your Guarantee of Satisfaction. 


V4 lb., | lb., 5 lb. Enameled Cans. 


ALEX. R. BENSON CO., Inc. 
HUDSON NEW YORK 


For list of distributors see McRae’s 1924 Blue Book. 


Have Youn 


Electrical baealgr 
Combrollia § | 
Mechanisms 


Imberchangeable 
Ulmilés as iim Ghe 
case of @ made 
im Gowo parks 


‘THE ENCLOSING CABINET 
AND 
THE MECHANISM 


By taking out two screw ;,it h© 
entire compensator uicchanosm 
can be removed from the ctn- 
duit section, leaving it empy 
for the running of “wires and 
connecting or conduit, 
c<nockouts at top and bottom. 
Isn't that an easy way to 
install a compensator? 


Also, the mechanism cases 
and the conduit sections are 
interchangeable. You can 
take down one compensator 
and put up another without 
disturbing a conduit connec- 
tion. Any rating, from 74 ° 
to 50 hp. at 440 volts 
A larger size, trom 60 to 100 
hp. When you take down 
the case and remove the 
covers, every contact and 
connection is in plain view 
and easily accessible. Main- 
tenance costs are greatly 
reduced. 


This same construction is 
used for both automatic and 


manually operated compen- 
sators, also for automatic 
starters. 


You can buy I C com- 
pensators from any iz 
electric motor manufacturer or direct from us. 
Why not insist on them? 

Branch Offices: 

Boston, Cleveland 

{ C, Chicago, Detroit 

New York, Phila! 
Indusfrial ControllerCo, iv,ro%,, eee 


aha cisco. 


STANDARD 
Wires and Cables 


meet every requirement of those 
discriminating buyers who demand 
the highest quality of workmanship 
and material at a fair price. 


Among these, the largest buyers in 
the country, we find our permanent 
and loyal customers. 


If you are interested in dependable, 
durable wire, write our nearest office 
for catalogues and prices. 


STANDARD UNDERGROUND CABLE 
COMPANY 


Boston WASHINGTON CHICAGO 
4 

New York ATLANTA DETROIT 

PHILADELPHIA 


Kansas City 
Los ANGELES 
PITTSBURGH St. Lours SEATTLE 
San FRANcISCcO 
For Canada: Standard Underground Cable Co., of Canada, Limited, 
Hamilton, Ont. 


When renewing your burned 
out headlight equipment coils, 


insist upon receiving W E finish 


Salamander Nepeerns Insulated 


Magnet Wire. It has an oil 
proof and acid proof finish and 
will keep your generator sets on 


the road. 


YORK INSULATED WIRE WORKS 


of General Electric Co. 
Works: York, Pa. 1737 Broadway, N. Y. City 


December, 1924 
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Kuhlman Transformers 
are backed 
by Eager Service 


The Kuhlman Electric Company has manufactured 
transformers only since 1893. Through these years of 
experience we have found that one of the most appreci- 
ated factors in our relations with customers is the prompt 
service that we give. 


Our energies are directed to two things. 

(1) Building a mighty good transformer quickly, and 

(2) Taking care of your service needs within 24 to 
48 hours, should you call on us. 


ASK FOR BULLETIN 610 


KUHLMAN ELECTRIC COMPANY 


Manufacturers of Power, Power Distribution and 
Street Lighting Transformers 


BAY CITY, MICHIGAN 


Kohiman Transformer Installation at Detroit Copper and Brass Rolling Mills, 
handling wire and rod mills. Mr. G. S. VAN NORMAN, Electrical Engineer. 


EC UG ILZA AN 
TRANSFORMERS 


TRADE 


For Platform and 
MARK Station Lighting 


No need to keep a man at the station at night to turn 
the lights on and off when an Anderson Time Switch 
will do it for you—never making a mistake, nor ever for- 
getting. 


You simply set the switch at the predetermined times 
at which you want the lights to go on and off; thereafter 
the dependable Anderson Time Switch will do its work 
accurately and faithfully, night after night, with no more 
attention than a weekly winding. 


Bulletin No. 37 describes and illustrates dif- 
ferent types of Time Switches for various con- 
ditions of service. Send for your copy now. 


Albert & J. M. Anderson Manufacturing Co. 


289-305 A. Street, Boston, Mass. 


New York—135 Broadway... -. a ’ Chicago—105 S. Dearborn St. Ti 
Philadelphia—429 Real Estate Trust Building. London, E. C. 2, 12 Moor Lane hal Fe Ape ete 
p 10 amp., 125 and 250 v. 
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A, C, Floating Battery System 
General Electric Co. 
Westinghouse Electric & 

Mfg. Co. 


Arc Welding Equipment 
General Electric Co. 
Westinghouse BHlectric 

Mfg. Co. 


Arresters, Lightning 
General Electric Co. 
Westinghouse [Electric & 
Mfg. Co. 


Axle Pulleys 
Dodge Mfg. Corp. 
Safety Car Heating 
Lighting Co., The 


and 


Axle Pulley Bushings 
Dodge Mfg. Corp. 
Safety Car Heating 

Lighting Co., The 


Batteries, Farm Lighting 
Willard Storage Battery Co. 


Railway 


Batteries, 
Storage Battery Co. 


Willard 


Batteries, Lighting ' 
Willard Storage Battery Co. 


Batteries, Radio 
Willard Storage Battery Co. 


Batteries, Starting 
Willard Storage Battery Co. 


Batteries, ‘Storage 
Safety Car Heating & 
Lighting Co., The 
Western Electric Co. 


Battery Charging Apparatus 

Anderson Mfg. Co., Albert 
& J. M. 

Roth Brothers & Co. 

Safety Car Heating 
Lighting ‘Co., The 

Westinghouse JPlectric 
Mfg. ‘Co. 


Bearings, Adapter 
Ahlberg Bearing Co. 


Bearings, Angular Contact 
Ahlberg’ Bearing Co. 


Bearings, Axle Generator 
Ahlberg Bearing Co. y 
Oliver Electric & Mfg. Co. 
S. K. F. Industries, Inc. 
Safety Car Heating & 

Lighting Co., The 


Bearings, Ball 
Ablberg Bearing Co. 
S. K. F. Industries, Inc. 


Bearings, Ball Thrust 
Ahlberg Bearing Co. 


S. K. F. Industries, Inc. 


Bearings, Radial 
Ablberg Bearing Co. 
S. K. F. Industries, Inc. 


Bearings, Radial (Single and 
Double-Row) 
Ahlberg Bearing Co. 
S. K. F. Industries, Inc. 
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Belting, Axle Generator 
Goodrich Rubber Co., B. F. 


Bonds, Rail 
General Electric Co. 
Westinghouse Electric & 
Mfg. Co. 


Boxes, Fuse 
Chicago Fuse Mfg. Co. 


Boxes, Junction and Outlet 
Chicago Fuse Mfg. Co. 
Standard Underground & 

Cable Co. 


Boxes, Switch 
Chicago Fuse Mfg. Co. 
Electric Controller & 
Co. 


Brakes, Crane 
Electric Controller 
Co. 


Brakes, Disc 
Electric Controller & 
Co. 


Mfg. 


Brakes, Electric 
Electric’ Controller & 


Co. 
General Electric Co. 
Westinghouse Blec. & 
Co. 


Mfg. 


Bridges, Signal 
Bates Expanded Steel Truss 
Co. 


Brush Holders 
Anderson Mfg. Co., 
& J. M. 


Albert 


Brushes, Gen- 
erator 
Safety Car 


Lighting Co. 


Car Lighting, 


Heating and 


Buffers 


Roth Brothers & Co. 


Cable, Armored 

Covered 

General Electric Co. 

Hazard Mfg. Co. 

Kerite Insulated Wire & 
Cable Co. 

Rome Wire Company. 

Standard Underground Cable 
Co. 

York Insulated Wire Works 
of General Electric Co. 


and Lead 


Cable, Insulated 

General Electric Co. 

Goodrich Rubber Co., B. F. 

Hazard Mfg. Co. 

Kerite Insulated Wire & 
Cable Co. 

Rome Wire Company. 

Standard Underground Cable 
Co. 

York Insulated Wire Works 
of General Electric Co. 


Car Lighting Equipment 
Oliver Electric & Mfg. Co. 
Safety Car Heating and 

Lighting Co. 


Circuit Breakers, Carbon 
General Electric Co. 


Circuit Breakers, Oil 
Westinghouse Electric & 
Mfg. Co. 


Clamps and Connectors 

Anderson Mfg. Co., 
& J. M. 

Chicago Fuse & Mfg. Co. 


Albert 


‘Compensators, Automatic 
Industrial Controller Co. 


Compensators, Manual 
Industrial. Controller Co. 


Compressors, Air 
Westinghouse 
Mfg. Co. 


Electric & 


Conduit Fittings 
Chicago Fuse Mfg. Co. 
Electric Controller & Mfg. 
Co. 


Conduit, Rigid 


it Electric Controller & Mfg. 
Co. 


Control Apparatus, Car Light- 
ing 
Industrial Controller Co. 


Safety Car 
Lighting Co., 

Westinghouse 
Mfg. Co. 


Heating and 
The 


Electric & 


Controllers, Automatic 
Electric Controller & Mfg. 
Co. 
Industrial Controller Co. 
General Electric Co. 
Westinghouse Electric & 
Mfg. Co. 


Controllers, Crane 
Electric Controller & Mfg. 
Co. 
General Electric Co. 


Controllers, Manual 
Electric Controller & Mfg. 
Co. 
General Electric Co. 
Industrial Controller Co. 


Controllers, Machine Tool 
Wlectric Controller & Mfg. 
Co. 
General Electric Co. 
Industrial Controller Co. 


Copper Rods and Tubes 
Standard Underground Cable 
Co. 


Cutouts, Entrance 
Chicago Fuse Mfg. Co. 


Electrical Apparatus and Sup- 
plies 
Bryant Electrie Co., 
General Electric Co. 
Westinghouse Electric & 
Mfg. Co. 


The 


ENGINEER 


Electrification Construction 


Materials 
General Electric Co. 
Westinghouse Electric & 
Mfg. Co. 


Electrification of Steam Roads 


General Electrie Co, 
Westinghouse Jlectric & 
Mfg. Co. 


Fans, Car 
General Electric Co. 
Safety Car Heating 
Lighting Co., The 
Westinghouse Electric & 
Mfg. Co. 


and 


Fans, Desk and Bracket 


General Electric Co. 
Westinghouse JHlectric & 
Mfg. Co. 


Fixtures, Car Lighting 


Oliver Elec. & Mfg. Co. 
Safety Car Heating and 
Lighting Co., The 


Fixtures, Locomotive 
Lighting 
Oliver Electric & Mfg. Co. 


Fixtures, Office, Shop and 


Yard Lighting 


Oliver Blee. & Mfg. Co. 
Westinghouse Elec. & Mfg. 
Co. 


Floodlights 


General Blectric Co. 
National Lamp Works of 
General Electric Co. 


Flux, Soldering 
Benson Co., Alex, R. 


Fuses, Cartridge 


Chicago Fuse Mfg. Co. 
General Hlectrie Co. 


Fuses, Plug 
Chicago Fuse Mfg. Co. 


Fuses, Refillable 


Chicago Fuse Mfg. Co. 
General Electric Co. 


Generators, Axle Driven 


Safety Car Heating 
Lighting Co., The — 


Generators, Car Lighting 


Safety Car Heating 
Lighting Co., The 


and 


Generators, Power and Light- 


ing 
General BHlectric Co. 
Roth Brothers Co. ~ 
Westinghouse Electric & 
Mfg. Co. : 


Cab | 
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Headlight 

Cases 
General Electric Co. 

Sunbeam Electric Mfg. Co. 


Reflectors and 


Headlight Turbo Generators 
General Electrie Co. 
Sunbeam Electric Mfg. Co. 


Headlights, Locomotive 
Sunbeam Electric Mfg. Co. 


Hose 
Goodrich Rubber Co., B. F. 


Insulating Compounds 
General Electric Co. 
Standard Underground Cable 

Co. : 
Westinghouse 
Mfg. Co. 


Blectric & 


Insulating Materials 
General Electrie Co. 
Westinghouse Electric & 
Mfg. Co. 


Insulators 
Illinois 
Co. 


Electric Porcelain 


Jars, Battery 
Goodrich Rubber Co., B. F. 
Safety Car Heating and 
Lighting Co., The 


Lamps, Gauge 
Oliver Electric & Mfg. Co. 


Lamps, Incandescent 
National Lamp Works of 
General Blectrie Co. 
Western Electric Co. 
Westinghouse Jlectric & 
Mfg. Co. 


Lighting Units, 
Outdoor 
bse de Elec. & Mfg. 
0. 


Indoor and 


Lifting Magnets 
Electric Controller & Mfg. 
Co. 


Line Material 
General Electric Co. 
Westinghouse Jlectric & 
Mfg. Co. 


Locomotives, Electric 
General Electrie Co. 
Westinghouse Blectric 

Mfg. Co. 


Mechanical Rubber Goods, 
Goodrich Rubber ©o., B. F. 


Motors, A, C, 4 

piece Controller & Mfg. 
Yo. 

General Electrie Co. 

Howell Electric Motors Co. 

Roth Brothers & Co. 

Westinghouse Blectric & 
Mfg. Co. 


Motors, D. C, 

Electric Controller & Mfg. 
Co. 

General Eleetrie Co. 

Howell Electric Motors Co. 

Reth Brothers & Co. 

Westinghouse Electric & 
Mfg. Co. 


Motor Generator Sets 4 
Electric Controller & Mfg. 
Co. 
General Electrie Co. 
Roth Brothers & Co. 
Westinghouse Electric & 
Mfg. Co. 
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Sunbeam Headlight 
Generator Type RE-3 
32 Volts—500 Watt 
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Uniform voltage depends upon 
close regulation 


Why is the Sunbeam Turbo-Generator 
‘Type RE-3 noted for uniformity of voltage 
‘day in, day out, under the most exacting con- 
‘ditions of service? Because— 

(a) The brush contact is perfect. 

(b) The commutator is suspended be- 
tween two ball-bearings so that per- 
fect alignment is maintained. ‘‘Wob- 
bling” is impossible. 

(c) Set the governor and it stays set. The 
whole governing mechanism operates 
in the atmosphere. Proper lubrica- 
tion is possible because there is no live 
steam to “cut” the oil. 


(d) The valve, which is controlled by the 
governing mechanism is so reliable 
and responsive that it adjusts itself in- 
stantly to every change of load or 
steam pressure. 


This is the close regulation that distin- 
guishes the Sunbeam. It provides an un- 
varying flow of current; lengthens the life 
of lamps; saves the maintainer’s time; con- 
serves steam; prevents failures. 


You can’t know until you use a Sunbeam 
Type RE-3 how efficient and free from trouble 
the service of a turbo-generator can be. 


Sunbeam Electric Manufacturing Company 


Evansville, Indiana 
Builders of Locomotive Headlights Since 1883 


New York 

32 Vanderbilt Ave. 
San Francisco 
72-78 New Montgomery St. 


Richmond, Va. 
1444 East Main St. 


Denver 
1030 15th St. 
Chicago 
332 So. Michigan Ave. 


Canada—Taylor & Arnold Engineering Co., Ltd., Montreal, Winnipeg, Toronto, Vancouver. 


SUNBEAM 


TURBO GENERATOR 
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Motor Cars, Gas-Electric 
General Electric Co. 


Motor Starters and Controllers 

Anderson Mfg. Co., A. & 
J. M. 

Blectriec Controller & Mfg. 
Co. 

Industrial Controller Co. 

Westinghouse Dlectric & 
Mfg. Co. 


Panel Boards 
Adam Electric Co., Frank. 
Chicago Fuse & Mfg. Co. 
Westinghouse Wlectric & 
Mfg. Co. 


Panel Board Fittings 
Chicago Fuse Mfg. Co. 


Plugs and Receptacles, Aro 
Welding 
Anderson Mfg. Co., A. & 


J. M. 


Plugs and Receptacles, Bat- 
tery Charging 
Anderson Mfg. Co., A. & 
J. M. 
Oliver Electric & Mfg. Co. 


Plugs and Receptacles, Poly- 
phase and Multiple 
Anderson Mfg. Co., 
& J. M. 
Oliver Electric & Mfg. Co. 


Albert 


Pole Accessories 
Bates Expanded Steel Truss 


Co. 


Poles, Steel 
Bates Expanded Steel Truss 


Co. 


Potheads 
Standard Underground Cable 


Co. 


Adam Electric Co., 
Ahlberg Bearing Co. 


Anderson Mfg. Co., Albert & J. M. 


Bates Expanded Steel Truss Co 


Benson Co., Alex. R. 
Bryant Electric Co., The 
Buyers’ Reference 


Chicago Fuse Mfg. Co. 


Dodge Mfg. Corp. 


Electric Controller -& Mfg. Co. 


General Electric Co. 
Goodrich Rubber Co., 


Hazard Manufacturing Co. 
Hess-Bright Mfg. Co., The 
‘Howell Electric Motors Co. 


Illinois Electric Porcelain 


Industrial Controller Co. 
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Rectifiers 
General Electrie Co. 
Westinghouse Electric & 
Mfg. Co. 
Reflectors 
Safety Car Heating and 


Lighting Co., The 
Westinghouse Electric & 
Mfg, Co. 


Reflectors, Car Lighting 
Safety Car Heating and 
Lighting Co., The 


Regulators, Car Lighting 
Safety Car Heating 
Lighting Co., The 


and 


Regulators, Generator 
Safety Car Heating and 
Lighting Co., The 


Regulators, Lamp 


Safety Car Heating and 
Lighting Co., The 
Repair Parts, Axle Lighting 
Equipment 


General Electric Co. 

Oliver Blectric & Mfg. Co. 

Safety Car Henting and 
Lighting Co., The 


Repair Parts, Electric Head- 
light 
Oliver Electric Mfg. Co. 
Sunbeam Electric Mfg. Co. 


Rheostats, Field 
General Plectrie Co. 


Rubber Jars 
Goodrich Rubber Co., B. F. 
Safety Car Heating and 
Lighting Co., The 


Sockets 
Lamp 
Bryant Blectric Co., The 
Central Electric Co. 
Westinghouse Electric & 
Mfg. Co. 


and Receptacles, 


Soldering Compounds 
Benson Co., Alex. R. 


Stops, Electric Limit 
Blectric Controller & Mfg. 
Co. 


Storage Batteries 


Safety Car Heating and 
Lighting Co., The 

Switchboards 
General Electric Co. 
Westinghouse Hlectric & 

Mfg. Co. 

Switchboard Fittings 
Chicago Fuse Mfg. Co. 

Switch Boxes 
Chicago Fuse Mfg. Co. 
Electric Controller & Mfg. 

Co. 

Switches, Enclosed (Safety) 
General Electric Co. 
Westinghouse Electric & 

Mfg. Co. 

Switches, Knife 

Chicago Fuse Mfg. Co. 


General Electric Co. 
Westinghouse’ Electric 
Mfg. Co. 


& 
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Switches, Remote - Control 
Electric Controller & Mfg. 
Co. : 
General Electric Co. 2 
Industrial Controller Co. 
Western Blectric Co. 


Westinghouse Hlectric & 
Mfg. Co. 

Switches, Snap, Push and 
Pendant 


Bryant Hlectrie Co., The 


Switches, Time 


Anderson Mfg. Co., Albert 
& J. M. 
Tape 
General Electric Co. 
Westinghouse MJlectric & 
Mfg. Co. 


Towers, Steel 
Bates Expanded Steel Truss 


Co. 

Transformers, Electric Fur- 
nace 

Kuhlman Electric Co. 

Transformers, Instrument 
Westinghouse Electric & 
Mfg. Co. 

Transformers, Power and 
Lighting 


General Electric Co. 
Kuhlman Electric Co. 


Westinghouse Electric & 
Mfg. Co. 
Transformers, Special 


Kuhlman Electrie Co. 
Transformers, Street Light- 
ing 
Kuhlman Electric Co. 


Transformers, Welding 
Kuhlman Electric Co. 


ALPHABETICAL INDEX 
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' York Insulated Wire Works of General Electric Co. ....:..... 
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Transmission Line Material 
Bates Expanded Steel Truss 


0. 
Kuhlman Blectrie Co. 


Wire, Asbestos Covered 
York Insulated Wire Works 
of General Electric Co. 


Wire, Bare Copper 
Bryant Electric Co., The 
Rome Wire Company 
Standard Underground Cable 
Co. 


Wire, Copper Clad Steel 
Standard Underground Cable 
Co. 


Wire, Insulated 

Bryant Electric Co., The 

General Electric Co. 

Goodrich Rubber Co., B. FP. 

Hazard Mfg. Co. 

Kerite Insulated Wire & 
Cable Co. 

Rome Wire Company. 

epee Underground Cable 
0. 

York Insulizted Wire Wks. 
of General Electric Oo. 


Wire, Magnet 
York Insulated Wire Wks. 


Wire, Telephone and Tele- 

graph 

Hazard Mfg. Co. 

Kerite Insulated Wire & 
Cable Co. 

Rome Wire Company. 

Spe Underground Cable 
0. 


Wire, Trolley 
Rome Wire Company. 
Standard Underground Cable 
Co. ¢ 


Cae ples 17 Kerite Insulated Wire & Cable, Co... <0... oes oe 
21 Kuhlman y Electrigh\Co. saat ee «cael as aoe eee eee rh, tee 
Sara ates 23 
11 National Lamp Works of General Electric Co. ............... 4 
22 
Baten 5 3 ; 
26 Oliver Electric’ & UMig. Co. 2.220 s2ee..5 a eee ee ee 10 
19 Rome J Wire? (Cos) 54.causaac «costs acs exe teste 2 ee TC 21 
20 
Roth. ‘Brothers & Gos cick sete occ es dc oceoere see ee 20 
Bro ddd 2 
Safety Car Heating and) Lighting (Cojs-Dhe, seers Front Cover 
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ae eae Sunbeam “Electric. Mig; Co... aslcchereupenicrereteimietee tore hel once 2 eter ete ae 
ahaer oehe 15 
a Ae 13 Western: Electric Go. \ s...ciacassetslcie sleretecoeoheheRetivete oot of ats ee le eee eee 
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Wiallard:)'Storage .Battery py Cod. dacs ccenmum is Geis etnies evel CRE: 
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When the Hydrometer says 


66 
Low”! —you know what that means 


Either battery or generator trouble, and at the 
first warning on the lighting-equipment in- 

spection card the car is spotted for the side- 

track for complete inspection and repair. 


Most of the expense and interruption due to 

battery trouble can be avoided through the 

use of proper battery jars. There is no longer 

any question about the superiority of the hard 

rubber jar—when it is made right—and the 

purchasing agent’s task has narrowed down 
_ to the selection of the best hard rubber jar. 


Fortunately the way is clear. The superiority 
of Goodrich “Defiance” Hard Rubber Battery 
Jars has been amply proven after long tests 
by the country’s leading railway systems. Tens 
of thousands are in daily use, defying the de- 
teriorating effects of vibration and the severest 
demands of the weather. 


Tell your battery makers you want “‘Defiance”’ Jars. 


THE B. F. GOODRICH RUBBER CO., Akron, Ohio 


Established 1870 


(Soodric 


“DEFIANCE” HARD RUBBER 
BATTERY JARS 


“Best in the Long Run” 
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Howell Red Band Motors in all 

sizes are now availableequipped 

with Tapered Roller Bearings. 

as well as with Howell 
Patented Re-centering Bear- 

ings, optional with the buyer. 3 


Howell Electric Motors Company 
Howell, Michigan (55) 


RED BAND 
ELECTRIC 


oa as S 
TY OF ILLINOIS-URBAN, 


| 


